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ABSTRACT 
Background: In exploring the relationship between migration and HIV/AIDS, a 
focus of earlier studies was on the role of the mobile population in the 
geographical spread of the disease. There has been a shift in this perception and 
the focus now is on the implications of being a migrant. A body of literature 
has developed on the risk of migrants contracting HIV, but only a few studies 
have examined the AIDS/TB mortality risk as a consequence of migration, with 
the results showing that migrants have higher chance of dying of AIDS/TB 
compared to their non-migrant counterparts. However, these studies mainly 
looked at the impact of migration on mortality due to AIDS/TB and did not 
make provision for the presence of other causes of death. Therefore, this study 
is geared towards investigating migration as it relates to death caused by 
AIDS/TB, longitudinally, and in the presence of other causes such as non-
communicable diseases, other infectious diseases, and external causes of death , 
in rural South Africa. Specifically, the study addressed the following questions: 
(i) What is the risk of dying from AIDS/TB among migrants in rural South 
Africa in the presence of other causes of death? (ii) How does this relationship 
compare with the relationship between migration and other causes of death? (3) 
What are possible predictors of the relationship between migration and 
AIDS/TB in the presence of other causes of death?  
 
Method: This research project is part of a longitudinal study of the inhabitants 
of the Agincourt sub-district, situated in the rural north-eastern part of South 
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Africa. The study utilises the Agincourt Health and Demographic Surveillance 
System data spanning 12 years, starting from 1st January, 2000 to 31st 
December, 2011. The main target group for the study is individuals aged 20 to 
69 years at the date of analysis. The selected individuals are divided into the 
following categories: (i) the return migrants who returned after spending a 
period of time outside the study area; (ii) the in-migrants who moved into the 
study location for the first time, and (iii) the permanent residents (non-
migrants). A six month residence threshold period is used to distinguish 
participants from ordinary visitors. The migration status categorical variable 
was further expanded from three to five categories with in-migrant and return 
migrant categories being split to accommodate short and long-term durations of 
exposure. In the year 2000, the baseline year, a total of 25,621 individuals who 
met the entry criteria were recruited into the study.  
 
For data analysis, a Fine and Gray model is used, which is a variant of a Cox 
proportional hazard model, to estimate the competing risk of dying among the 
selected participants by sex. The causes of death (CoD) variable was 
categorised into the following broad categories: “AIDS/TB”, “Non -
Communicable Disease”, “External cause” and “Other infectious disease”, with 
indeterminate causes coded as missing. The five categories of migration serve 
as the independent variable, with permanent residence acting as the reference 
group, while the broad Cause of Death categories are the main dependent 
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variables. Other dependent variables are: period, nationality, education and 
socio-economic status. 
 
Results: This first set of results aims to address the question on the risk of 
AIDS/TB mortality among migrants in rural South Africa in the presence of 
other causes of death. The findings are that male and female short-term return 
migrants have significantly higher relative risk of dying of AIDS/TB death 
when compared to their non-migrants counterparts with sub-hazard ratio (SHR) 
of 4.87 (95% CI 4.17-5.72; P<0.001) and 5.44 (95% CI 4.64-6.38; P<0.001)) 
reported for both gender group respectively. For male and female long-term 
return migrants, their SHR was 1.80 (95% CI 1.43-2.26; P<0.001) and 2.06 
(95% CI 1.57-2.70; P<0.001) respectively. The results did not reveal significant 
results for the in-migrants.  
 
The second set of results aims to address the second research question, which 
is, how does the relationship between migration and mortality caused by 
AIDS/TB in rural South Africa in the context of other causes of death compare 
with the relationship between migration and causes different from AIDS/TB. 
The results show that Short-term return migrants have higher mortality than 
non-migrants, whatever the four causes of mortality. For instance, the 
competing risk of death due to AIDS/TB for short-term return migrants 
compared to non-migrants showed a lower SHR for external cause of death, 
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namely 8.78 (95% CI 5.86-13.16; P<0.05) vis-à-vis non-migrants. This implies 
that the difference in the relative risk of mortality between migrants and non-
migrants is even higher for external causes than for AIDS/TB. The same is 
applicable to the risk of death from other infectious diseases for females, which 
has a SHR of 4.97 (95% CI 2.50-9.89; P<0.05) in the competing risk model. 
The relative risk of death due to AIDS/TB for male is 4.87 (95% CI 4.14-5.72 
P<0.001) while that of female is 5.44 (95% CI 4.64-6.38; P<0.001); 
respectively.    
 
With regards to the question on the possible predictors of the relationship 
between migration and AIDS/TB in the presence of other causes of death, it is 
shown that period is one of the predictors of the relationship between migration 
and AIDS/TB mortality. And, it is relevant to the study participants who died 
as a result of AIDS/TB, NCDs and other infectious diseases. In general, the risk 
dwindles in the latter period when the antiretroviral drugs become available for 
AIDS/TB. Nationality is also a determinant of the relationship and it is 
applicable to those who lost their lives due AIDS/TB (female only), NCDs and 
other infections (female). In all, the Mozambican nationals are less likely to die 
in comparison with the South Africans. Educational status is a predictor and it 
relevance cuts across virtually all the causes of death.  The dominant pattern that 
is revealed in this context is that the higher the level of education, the lower the 
risk of death due to any of the causes. The predictive impact of SES can only 
viii 
be felt among the respondents whose death was due to AIDS/TB and NCDs 
(female only). 
 
Conclusion: With circular labour migration in South Africa showing no 
evidence of declining and with the attendant mortality risks due to AIDS/TB 
and other causes, and needs to be carefully considered - in policies aiming to 
control mortality in South Africa. Disease-induced migration creates burdens 
not only for the left-behind families in terms of their means of livelihood 
through loss of remittances, but also for the burden on health care facilities in 
the rural area. With short-term labour migrants being a high risk group, the 
success of intervention programmes addressing the problem of HIV infection 
and the resultant mortality implication, such as ‘treatment as prevention’ 
programmes, can only be guaranteed by recognising the risks incumbent on this 
group of people and the influence of the larger communities.  
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CHAPTER 1: INTRODUCTION TO THE STUDY 
1.1 Background information 
Prior to 1994, the regime of apartheid in South Africa forcefully restricted its 
Black African citizens to the rural or peri-urban areas, which were then called 
the Bantustans or homelands (Nel 1990, Christie 1997, Owen 1993). These 
delimited areas were characterised by inadequate infrastructural, health, social 
and other kind of amenities and high rate of employment. Living in these low -
productivity and disadvantageous areas, along with spatial inequalities in 
economic opportunities, created a pent-up desire among the homelands 
residents to move to cities for employment and other economic opportunities 
(Dyson 2003, Kok and Collinson 2006b). 
 
The demise of the regime in 1994 paved the way for unrestricted rural -urban 
movement in search of better socio-economic opportunities. In post-apartheid 
South Africa, millions of people have migrated from one delimited area to 
another either permanently or temporarily. It is noteworthy that migration 
existed during the apartheid era in form of circular labour migration, though 
with constraints on where people could go and how long they could stay there 
(Lurie, Williams, Zuma et al. 2003a-b, Collinson, Wolff, Tollman et al. 2006, 
Reed 2013). Circular labour migration is a term used to denote individuals 
oscillating intermittently between their place of employment and residence, 
often rural, where their left-behind families are located (Lurie, Abigail, David 
et al. 1997, Bouare 2007, Coffee, Lurie, and Garnett 2007).  
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In general, migration has been associated with the spread of infectious diseases 
(Decosas, Kane, Anarfi et al. 1995, Watts 1987, Quinn 1994, Brockerhoff and 
Biddlecom 1999, Bouare 2007, Coffee, Lurie, and Garnett 2007). HIV1 and TB 
are examples of two potentially fatal infectious diseases that have caused the 
loss of millions of lives across the globe. Various efforts geared towards 
eradicating them have faltered as they have now synergised, forming one of the 
most formidable twin pandemics ever recorded in human history. It is 
interesting to note that “these two diseases are not mutually exclusive, but tend 
to exacerbate the severity of each other” (Collins, Quinones-Mateu, Toossi et 
al. 2002).  
 
Communities with high levels of circular labour migration are more at risk, 
because individuals in marital relationships tend to migrate without their 
partners to work in environment with a considerable level of vulnerability to 
the disease (Decosas, Kane, Anarfi et al. 1995, Crush, Williams, Gouws et al. 
2005). Sub-Saharan Africa is home to just 15% of the world’s population but 
more than 65% of HIV-positive people lived there in 2009, with South Africa 
contributing about 25%, that is about 5.3 million HIV-positive adults aged 15 
years and above (UNAIDS 2010). Also in 2009 the country reported  an estimate 
of 0.3 million adults that died as a result of AIDS (UNAIDS 2010). This figure 
represents a quarter of the total AIDS-related deaths reported in sub-Saharan 
                                                          
1 HIV denotes the viral infection while AIDS represents death resulting from HIV. AIDS/TB implies AIDS and/or 
TB. 
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Africa and a 41% increase in the estimated deaths recorded in the previous 
decade.  
 
In linking migration with HIV infection, the focus of the earlier studies was 
mainly on the roles of the mobile population in the geographical spread of the 
infection, that is, the migration of HIV (Quinn 1994, Carswell, Lloyd, and 
Howells 1989, Hunt 1989). There are certain mobile population groups that 
have been reported to be instrumental in the transmission of the disease, because 
of their high tendency to engage in risky sexual practices due to the nature of 
their employment and the absence of their usual partners. The people in this 
category include mine labourers (Kok and Collinson 2006b, Crush and James 
1995), seasonal migrants (Pison, Guenno, Lagarde et al. 1993, Halli, Blanchard, 
Satihal et al. 2007), truck drivers (Carswell, Lloyd, and Howells 1989, Ramjee, 
Gouws, and Eleanor 2002) and road construction workers (Quinn 1994, Liu, 
Dong, Gao et al. 2013).  
 
The notion of migrant as an HIV-transmitter was based on the premise that when 
an infected individual migrates they transmit the disease through sexual 
intercourse with a partner in their host community (Decosas, Kane, Anarfi et al. 
1995, Sargent and Larchanche 2007). However, simply perceiving migrants as 
the transmitter of the infection (i.e. focusing only on the ‘pathology of 
importation), while paying little or no attention to the micro-macro contextual 
factors (i.e. the ‘pathology of acquisition’) which their migration status might 
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expose them to, makes this notion too simplistic a rendition of the complex 
relationship between migration and HIV. Lalou and Piché (2004) corroborated 
this by stating that the perception of "the body of migrant as an infected and 
contagious body, a vehicle for a virus looking to conquer other bodies and 
territories, (inherently) separate the body from its social and cultural reality”.  
 
Subsequent studies have evolved from this conception of migrant as the 
spreader of disease to investigating the association between migration and HIV 
from a wider perspective, with the inherent notion that in an HIV-endemic 
population migration is an important risk factor. For instance, studies have 
considered the influence of the macro-social environment of the migrants on 
their contracting the disease (Lalou and Piché 2004, Soskolne and Shtarkshall 
2002); socio-behavioural mechanisms (e.g. having multiple sexual partners) 
that could render them vulnerable to the disease (Brockerhoff and Biddlecom 
1999, Hunt 1996); socio-familial disruption accompanying certain forms of 
migration e.g. lone circular labour migration, which places emotional stress on 
migrants and thereby increases their likelihood of risky sexual behaviour 
(Decosas, Kane, Anarfi et al. 1995, Crush, Williams, Gouws et al. 2005);  the 
structure and conditions of migration ‒ such as the type of migration fostered 
by the former apartheid migrant labour system that allowed adult males to 
migrate for work in the mines, while inherently placing a barrier on their 
spouses joining them due to the nature and limit of the provided accommodation 
(Collinson, Wolff, Tollman et al. 2006, Kok and Collinson 2006b).  
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Also, studies have raised and addressed the question of “who infects whom?”, 
with the results indicating the odds of migrants being infected by their left -
behind spouses whom are not migrant (Lurie 2006, Lurie, Williams, Zuma et 
al. 2003b). This suggests that HIV transmission can be bi-directional. 
Furthermore, literature has shown that the relationship between migration and 
HIV can include reverse causality, which entails HIV-related illness acting as a 
determinant of a person migrating to their places of origin for care and to 
eventually die (Clark, Collinson, Kahn et al. 2007, Welaga, Hosegood, Weiner 
et al. 2009). This scenario is best summed up using the words of Prothero 
(1994), "Mobility affects disease and disease (in return) influences mobility". 
 
Although a fair body of literature has grown on the relationship between 
migration and HIV, only few studies have examined the AIDS/TB mortality risk 
as a consequence of migration, with the results revealing that the returning 
migrants have higher chance of dying of AIDS/TB than their non-migrant 
counterparts (Clark, Collinson, Kahn et al. 2007, Welaga, Hosegood, Weiner et 
al. 2009, Levira, Todd, and Masanja 2014). However, these studies only looked 
at the impact of migration on mortality due to AIDS/TB and did not make 
provision for other causes of death. Hence, this thesis attempts to investigate 
migration as it relates to deaths caused by AIDS/TB longitudinally in 
comparison with the other causes such as the non-communicable diseases 
(NCDs), other infectious and external causes of death in rural  South Africa. 
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1.2 Problem statement  
In the rural northeast it has been established that returning migrants are more 
likely to die of AIDS/TB in comparison with the non-migrants (Clark, 
Collinson, Kahn et al. 2007, Welaga, Hosegood, Weiner et al. 2009, Levira, 
Todd, and Masanja 2014). In reaching this conclusion, the available studies 
statistically modelled and compared the probability of occurrence of AIDS/TB 
mortality among migrants and non-migrants. While this approach is effective, 
it is important to note that migration is a complex phenomenon exhibiting 
varying patterns and often characterised by a certain degree of heterogeneity. 
More importantly, the migrants that are infected with the diseases are likely to 
die of causes other than AIDS/TB that can either preclude or alter the 
probability of death occurrence (Gooley, Leisenring, Crowley et al. 1999, Mell 
and Jeong 2010).  
 
Considering other causes of death is necessary,  as a previous study (Mayosi, 
Flisher, Lalloo et al. 2009) suggests that the high prevalence of AIDS/TB in 
South Africa may have diverted attention and resources away from the control 
and treatment of other diseases e.g. non-communicable diseases. This study 
provides a longitudinal perspective to studying the relationship between 
migration and AIDS/TB death, in comparison with other causes of death.  It is 
noteworthy that the longitudinal time plane allows the portrayal of a better 
picture of the temporal influence of migration.  
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1.3 Research questions 
1. What is the mortality risk of dying of AIDS/TB among migrants in rural 
South Africa in the presence of other causes of death?  
2. How does the relationship between migration and AIDS/TB mortality in 
rural South Africa compare with the relationship between migration and 
causes different from AIDS/TB? 
3. What are the possible predictors of the relationship between migration and 
AIDS/TB in the presence of other causes of death? 
 
1.4 Research objectives 
1.4.1 Overall objective of the study: 
The overall objective is to study the relationship between migration and 
AIDS/TB mortality in the context of other causes of death in rural South 
Africa. 
1.4.2 Specific objectives: 
1. To estimate the mortality risk of dying of AIDS/TB among Migrants in     
           rural South Africa in the presence of other causes of death  
2. To examine the relationship between migration and mortality caused by         
          AIDS/TB in rural South Africa compared with the relationship between     
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          migration and causes different from AIDS/TB. 
3. To determine the possible predictors of the relationship between  
           migration and AIDS/TB in the presence of other causes of death.  
 
 
1.5 Definition of Terms 
1.5.1 Risky sexual intercourse: This entails engaging in sexual intercourse    
with more than one partner and/ or without the use of a condom for 
protection from sexually transmitted infections.  
1.5.2    AIDS/TB: This implies Acquired Immune Deficiency Syndrome  (AIDS) 
 and/or Tuberculosis  
1.5.3 Host community: This is the community or population in which the 
migrant resides after migration. 
1.5.4  Competing Risk: This is a term commonly use in event history analysis 
to denote a situation where a respondent is exposed to many events with 
each having the capacity of precluding the occurrence of the other event.  
1.5.5   Health and demographic surveillance system: This is a regular survey of   
 a geographically-defined area with the intention of collecting health and 
 demographic data. 
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1.5.6 Circular labour migration: A form of migration that entails migrants 
looking for employment and/or working outside their origin area, while 
keeping functional links with their household of origin, including 
visiting from time to time and returning upon the end of employment.  
1.5.7 Migrant labour system: This is a type of regulated migration geared 
towards the recruitment of the labour, as for example in operation during 
the South African apartheid regime.  
1.5.8 Treatment as prevention: This is a method of preventing HIV by 
administering anti-retroviral treatment to minimise HIV transmission.  
1.5.9 Pathology of Importation: This is a notion that implies that the diseases 
that are that found in a particular country exists as a result of them being 
brought into that country from another though mobility.  
1.5.10 Pathology of Acquisition: This is a notion on the socio-cultural 
community that is characterised by certain factors that  pre-disposes 
mobile population to HIV and other types of diseases.  
1.5.11 Co-morbidity:  This is having two diseases or illness occurring in an 
 individual at the same time.  
1.5.12 Correlate: This is a statistical terms to denote a scenario in which two
 variables are associated with one another. 
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1.5.13 Push Factor: This includes events or natural disaster (e.g. war,
 earthquake, flood, cyclone, hurricane, epidemic, civil unrest) that can lead to
 people leaving their usual places of residence. 
1.5.14 Pull Factor: This refers to opportunities in another geographical 
 location that lure an individual to assume the status of a migrant.     
1.5.15: Multi-drug resistant TB: This refers to the ability of the tuberculosis 
  bacteria (mycobacterium tuberculosis) to militate against the drugs that 
 are prescribed to cure their hosts.       
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1.6 Justification 
Evidence shows that millions of people across the globe lose their lives to 
human immunodeficiency virus (HIV) and tuberculosis (TB) on an annual basis, 
with a large proportion residing in sub-Saharan Africa (UNAIDS 2010, WHO 
2011). Further evidence shows that South Africa is one of the epicentres of the 
pandemics (UNAIDS 2010). More importantly, migration in South Africa 
features circular labour migration which has attendant health consequences for 
the migrants themselves, the people at the place of destination, and the people 
left behind, including their partners (Collinson, Wolff, Tollman et al. 2006, 
Crush, Williams, Gouws et al. 2005, Kok and Collinson 2006a).  
 
Unravelling the link between migration and AIDS/TB mortality requires a 
longitudinal study that can examine the relationship between these two 
phenomena. The approach also makes it possible to consider different migration 
patterns which could influence the relationship between migration and HIV 
(Deane, Parkhurst, and Johnston 2010). Getting a more fine-tuned 
understanding of the link between migration and AIDS/TB is important in 
delineating the group of migrants that should be the target of AIDS/TB 
interventions with the intention of reducing the burden of disease.  
 
It is possible for migrants including those that are already infected with the 
virus to die from causes that are different from AIDS/TB. By using an 
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innovative statistical approach, which will be explained later, the likelihood of 
experiencing other causes of death by the migrants will be considered.  
 
Health and demographic surveillance system (HDSS) data can be used to 
address this issue, through capturing the demographic, health and socio -
economic experience of people in the surveillance population. The Agincourt 
HDSS is located in one of the former apartheid homelands, a place that Black 
Africans were forcefully restricted to during the apartheid era and now acts as 
a migrant sending community. HDSS data create an opportunity for analysing 
the dynamics of migration and its mortality consequences. White (2009) notes 
that:  
“The health and well-being of populations unfold dynamically, often 
through a sequence of interrelated events and the availability of detailed 
information to help entangle those interrelationships is difficult to 
acquire. However, detailed data, such as that collected by health and 
demographic surveillance systems can help us open a window on this 
complex interplay of events.”  
  
1.7 Organisation of the thesis by chapter 
The following is the organisation of the thesis by chapter. Chapter 1 focuses on 
introducing the research with summary information of what is already known; 
the statement of the problem; and the definition of the terms used in the thesis. 
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Chapter 2 argues the case for the current study by reviewing past studies carried 
out on migration and HIV and on AIDS/TB mortality. Furthermore, it highlights 
the direction which the current study follows to explore the gap in available  
studies. Chapter 3 has three main sections. The first section contains theories 
and concepts from different areas of study that are relevant to the study. The 
second concentrates on the conceptual framework of the project, while the last 
section lists the hypotheses to be tested. 
 
 Chapter 4 provides information on the methodology of the study. This ranges 
from the study setting to the method of data analysis. Chapter 5 presents 
information on the profile of the population with a section on descriptive 
statistics and demographic profiles. Chapter 6 presents the results of the study. 
Chapter 7 focuses on discussing the results that emanate from the study, while 
chapter 8 concludes the study and provides recommendation based on the 
findings. 
 
The HIV pandemic has triggered a surge of interest in the study of migration, 
including its impact on people’s health and well-being. There exists a large 
literature focusing on the link between migration and HIV infection with 
insights drawn from diverse data sources and is summarised below. The 
perspectives range from studies that lay emphasis on the structure and condition 
of certain forms of migration (e.g. circular labour migration), which create an 
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enabling environment for HIV transmission, to studies that focus on the health 
implications for migrants and the non-migrants alike (Decosas, Kane, Anarfi et 
al. 1995, Quinn 1994, Lalou and Piché 2004, Hunt 1996, Soskolne and 
Shtarkshall 2002, Lurie and Williams 2014).  
 
These perspectives often span the places of origin and destination of the 
migrants. This chapter is concerned with critically reviewing some of the 
existing studies with the aim of delineating the pertinent questions on  which 
further research is needed to advance our knowledge of the relationship between 
the two phenomena, migration and AIDS/TB mortality. The first section is 
devoted to exploring the complex nature of migration and how this relates to 
the measurement and definition of migration. It is important to note that unlike 
its demographic counterparts, fertility and mortality, migration is a complex 
phenomenon to quantify, due to its heterogeneous and repeating nature (Yaukey 
1990, Quinn 1994, Crush, Williams, Gouws et al. 2005, Moultrie and 
Dorrington 2004). Secondly, it has been established that TB is a major co-
infection with HIV. How these two diseases inter-relate will be the subject of 
discussion in the following section (Blower and Chou 2004, Collins, Quinones-
Mateu, Toossi et al. 2002).  
 
Thirdly, section 2.4 is a discussion about studies that link migration and HIV 
infection. Of particular interest is the paradigm-shift of migration-HIV 
15 
researchers in the way they perceive migrants, bringing attention to the socio-
contextual and other distal factors as HIV becomes endemic. Fourthly, section 
2.5 reviews studies which consider migrants as vulnerable people that should 
be welcomed and not stigmatised by their communities at destination. Fifthly, 
section 2.6 reviews what is known about the connection between migration and 
AIDS/TB mortality and identifies what needs to be done to better portray this 
relationship.  
16 
CHAPTER 2: LITERATURE REVIEW 
2.1 Introduction 
The HIV pandemic has triggered a surge of interest in the study of migration, 
including its dynamics as well as impact on the health and well-being of people 
across the globe. The attention drawn to HIV vis-à-vis migration has been 
facilitated by the fact that the disease is infectious and has been directly 
responsible for the death of many people across the globe. Also, migration has 
been alleged as an avenue for the ‘transportation’ of HIV from one place to 
another. Above all, various efforts and resources allocated to find a cure for 
HIV has not yielded any curative results. Nevertheless, there are treatment 
regimens and programmes that have been designed to increase the li fe span of 
those already infected with the disease and contain the further spread of the 
disease e.g. antiretroviral therapy and  treatment as prevention programme 
(Levira, Todd, and Masanja 2014, Ingle, May, Gill et al. 2014). On HIV-
migration link, there exists a large literature that focuses largely on the 
connection between migration and HIV infection with insights being drawn 
from diverse data sources.  
 
Specifically, the HIV-migration study perspectives, which are critically 
reviewed in detail later in this chapter, range from studies that lay emphasis on 
the structure and condition of certain forms of migration (e.g. circular labour 
migration), which has been acknowledged to create an enabling environment 
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for HIV transmission; to studies that focus on the health implications of the 
infection for migrants and non-migrants alike (Decosas, Kane, Anarfi et al. 
1995, Quinn 1994, Lalou and Piché 2004, Hunt 1996, Soskolne and Shtarkshall 
2002, Lurie and Williams 2014). Furthermore, these perspectives often span the 
places of origin and destination of the migrants. In summary, this chapter is 
concerned with critically reviewing some of the existing studies with the aim 
of delineating the pertinent questions on which further research is needed to 
advance our knowledge of the relationship between the two phenomena, 
migration and HIV.  
 
The first section is devoted to exploring the complex nature of migration and 
how this relates to the conceptualisation and measurement of migration. It is 
important to note that unlike its demographic counterparts fertility and 
mortality, migration is a complex phenomenon to quantify and collect data on, 
due to its spatial, temporal, heterogeneous and repeating nature (Yaukey 1990, 
Quinn 1994, Crush, Williams, Gouws et al. 2005, Moultrie and Dorrington 
2004, Kok 1999).  These multifaceted dimensions of migration vary from study 
to study with the context playing an important role.  
 
Secondly, it has been established that TB is not only a major co-infection of 
HIV but is its correlate. And both AIDS and TB, as causes of mortality, have 
registered a very high impact on mortality since their inception many decades 
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ago (Blower and Chou 2004, Abdool Karim, Churchyard, Abdool Karim et al. 
2009, Dolin, Raviglione, and Kochi 1994, Collins, Quinones-Mateu, Toossi et 
al. 2002, WHO 2011). In section 2.3 and 2.4, how these two diseases inter-relate 
as co-morbidity will be the subject of discussion with statistics on the extent of 
their devastation across the globe in general and South Africa in particular being 
provided. 
 
Thirdly, section 2.5 is all about the discussion of studies that link migration and 
HIV infection globally and in South Africa. Of particular interest is the 
paradigm-shift of migration-HIV researchers in the way they perceive migrants, 
bringing attention to the socio-contextual and other distal factors as HIV 
becomes endemic. Migrants are vulnerable people that should be welcomed and 
not stigmatised by their communities at destination. 
 
Fourthly, section 2.6 is geared towards arguing the fact that migration is 
selective. Migrants possess certain socio-demographic and economic 
characteristic that predisposes to leave their usual place of residence in search 
of opportunities. Fifthly, section 2.7 reviews what is known about the 
connection between migration and AIDS/TB mortality and identifies what 
needs to be done to better portray this relationship.  
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2.2 Migration as a complex phenomenon 
Migration, in its simplest definition, can be construed as a change in the usual 
place of residence. However, migration goes beyond an ordinary change of 
residence because not all residential mobility constitutes migration. For 
instance, the United Nations in its publication on methods of measuring internal 
migration expressly stipulated that residential mobility that entails moving 
locally from one apartment to another in the same building or from one house 
to another in the same locality should not be categorised nor classified as 
migration (United-Nations 1970).  
 
Furthermore, migration is a complex phenomenon because its definition and 
quantification requires qualification in terms of time, space and distance, just to 
mention a few of its complexities (Kok 1999, Yaukey 1990, Moultrie and 
Dorrington 2004, Quinn 1994). Additionally, collecting data to quantify these 
attributes of migration is both difficult and tedious. Because of these reasons, 
demographers and other population researchers tend to perceive migration as a 
“poor cousin” of demographic research. Apart from migration, the other 
components of population change in demographic study comprises: fertility and 
mortality. As it will be seen in the analogy below, the other two are relatively 
straightforward to conduct studies as they do not possess some of the migration 
features. 
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For instance, adopting fertility as a research variable among other things is not 
as complex as migration based on the following reasons. First, giving birth is 
limited to females only and this is largely due to the fact males are not 
biologically and naturally capable of giving birth. Whereas, when it comes to 
migration, both male and female can migrate. Second, it is only women that 
belong to certain age category that can procreate. In case of fertility, no infant 
regardless of sex can have an offspring. The same is applicable to most women 
that have experienced menopause. Whereas with migration, a day old child can 
migrate with his or her parents. In the same vain, an aged person can also relocate 
to his or her country home with the availability of means of transportation.  
 
Third, it will take an ample time for a woman that conceived and just gave birth 
to a child to give birth to another child when the case of giving births to twins or 
triplets is not involved. On the other hand, it is possible for an individual to 
experience another migration event immediately he or she experiences the 
immediate one. With respect to immediate migration, time may not be a 
constraint in case of “push factor” such as civil unrest or war. This implies that 
migrants can move again. Fourth, spatial dimension is not a factor to consider 
when measuring fertility but it is required in quantifying migration. While a 
single geographical location is recorded when a birth takes place, migration 
requires a place of origin and destination most especially when the migration is 
circulatory in nature.  
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Like fertility, mortality also has some advantages over migration as a variable. 
For example, an individual can die only once, while a person can migrate multiple 
times during their lifetime. Similar to fertility, one single place of death is 
recorded in the event of death whereas it is the opposite in the case of migration. 
Most governments either in the developing or developed countries of the world 
have put in place a number of traditional institutions and facilities (e.g. hospitals, 
clinics, police stations, department of home affairs, ministry of internal affairs) 
with the mandate to capture information on fertility and mortality as they occur. 
On the other hand, apart from migration that involves moving legally from one 
country to another, there is seemingly no availability of systems allocated for the 
recording of migration from a place within a country to another, especially in the 
developing countries. The closest will be an institution that requires you to 
update your current place of residence fortnightly (e.g. national registration 
centre). Again, these systems are usually found in the developed countries. The 
health and demographic surveillance, which are emerging in less developed 
countries to fill this vacuum. They are limited in terms of coverage and the 
frequency of data collection, but wherever they are located they provide 
relatively rich data on the movement of people  (White 2009, Sankoh and Byass 
2012, Ng, Van Minh, Juvekar et al. 2009) . 
 
In taking into consideration the spatial dimension of migration and the distance 
covered, the definition of this important component of population change will 
include moving across a geographical delimited area, which can be a country, 
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province, state, municipality, local government area, district etc. While it is 
relatively easy to document migration across international boundaries most 
especially when it entails using the recognised border or port of entry, the same 
cannot be said of internal migration, which often go undocumented. Hence, the 
spatial complexity of migration, to a great extent, is more pronounced in internal 
migration than international migration as the latter entails the move between 
countries.  
 
In the context of defining migration to entail crossing boundaries within a 
country, the question of what spatial boundary needs to be crossed before a move 
is considered a migration is essential as jurisdictional boundaries often change. 
In some instances, a move across a street can be considered a migration most 
especially if a boundary (e.g. local government, state, province, and village) is 
crossed. Whereas, reverse is the cases where no recognised boundary is crossed. 
However, an individual can move temporarily to another for non-migration 
reasons e.g. to go and visit a relative. This is often handled by specifying the 
duration of time spent in a place when defining migration.   
 
In adding temporal dimension to the definition of migration, it is important to 
take into consideration the duration of time that must elapse before a person 
that moved into another geographically delimited area can be considered a 
migrant. This is necessary in order to avoid confusing a migrant with someone 
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on a temporary visit. In order to address the aforementioned issue  of migration 
distance, a number surveys and even national censuses are introducing the 
following question into their questionnaire:  “How many months were you 
present at home in the past 12 months?”; “How many months did you live away 
from hometown due to work or business in the last 12 months” (Agincourt-
HDSS1 2017, Research School of Economics 2017).  
 
Making provision for the collection of data on the duration of residence is a 
welcome development because researchers are in a better position to classify 
migration by duration spent outside their usual places of abode. For instance, 
Brockerhoff and Biddlecom (1999)  examined how risky sexual behaviour, an important 
parameter in the transmission HIV, differs between migrants and non-migrants in 
Kenya using the 1993 nationally representative Kenyan Demographic and Health 
Survey, which has information on duration of residence. In the study, they defined 
migrants as those who moved into their current place of residence from another with 
those whom have spent six months or more, being considered as permanent migrant.  
Similarly, Lurie, Williams, Zuma et al. (2003a-a) measured migration by considering 
male individuals who have been out of their rural places of residence to  work in the 
urban area (the mines) for at least six months and their left-behind partners. It is 
noteworthy here that the intention here is not to debate whether the threshold of six 
months  adopted by  Brockerhoff and Biddlecom (1999) and Lurie, Williams, Zuma et 
al. (2003a-a) in their respective studies is enough or not but rather to show that 
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researchers capitalise on the availability of data on duration of residence to quantify 
migration. 
 
Table 2.1 is an adapted table from Kok (1999) and it shows different 
classifications of spatial and temporal mobility with a mention of the distance 
covered. As depicted by the table, it can be seen that not all move necessarily 
translates into migration and this includes the ones that involves crossing 
migration defining boundaries. Similarly, not all mobility characterised by 
moving over a long distance can be categorised as migration e.g. pastoral 
nomad, tourist trips and so on. This will be expatiated on in the following 
paragraphs. 
 
It is easily understandable why shopping, tourist and daily work trips do not 
constitute migration. The main explanation is that they do not possess the 
minimal requirement for them to be considered as migration, that is, change of 
residence. Even when the moves entails change of residence (temporary) and 
crossing of geographically delimited boundaries as in the case of tourist trips, 
still they cannot be categorised as migration because they are for short -term 
period of time and the people involved in this kind of move normally undertake 
them for the purpose of visitation and leisure.   
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On the other hand, as seen in the table, undertaking journeys regardless of the 
distance to visit home after a period of stay at the place of destination often for 
employment purpose either on a short-term or long-term basis constitutes short-
term and long-term labour migration respectively. The same is applicable to 
change of permanent residence (i.e. permanent migration) when a crossing of 
boundary is involved. It can be argued that since the sort-term in this context 
has the capacity to prevent the migrants from returning home daily to their left-
behind families. Hence, the move is not actually short but long because a trip 
of more than hour. There may be an exception for cases where the individual is 
working as a security guard or expected to live in the mines. 
 
However, categorising pastoral nomads by their migration status is not 
straightforward, unlike trips and the afore-mentioned migration types. The 
question is, “Who are the nomads?” These are pastoral group of people that 
move with their cattle and other livestock from one place to another in search 
of green pasture. This is more than a century old form of mobility tradition that 
is common among the Fulani ethnic group, which can be found in some African 
countries namely Cameroon, Chad, Guinea, Niger, Nigeria, Mali, Senegal and 
Sudan (Appiah and Gates 2010, Levinson 1996, Waters-Bayer and Bayer 1994). 
Although the increasing rate of urbanisation in the current dispensation implies 
restriction on their movement and access to grasses for their livestock, the 
Fulani herdsmen still practice the nomadic pastoral system up till today.  
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The mobility pattern of this group of people is termed transient because they do 
not have a permanent place of residence. Also, they do not stay in a single place 
for a long period of time. Although the Fulani nomadic move has spatial and 
temporal components, it does not constitute migration because as at the time of 
leaving their usual place of residence they do not have a part icular destination 
in mind. In addition, the time amount of time they are going to spend or camp 
in their supposedly destination place is unknown. Furthermore, they are often 
situated far from the cities and towns. Hence, it is difficult to collect data fr om 
them. 
 
Apart from classifying migration into different categories, it is important to 
specify that it is a phenomenon with varying determinants that can influence 
the decision of people to migrate.  These determinants can either be proximate 
or distal and they cut across many aspects of human life (i.e. social, financial, 
physical, culturally, educational, familial etc.) and they have the tendency to 
interact with one another.  
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Table 2.1:  A Typology of Spatial  and Temporal Mobility Adapted from Kok (1999) 
Broad 
Category 
Example Temporal Dimension Spatial Dimension Classification 
Description 
Change in place 
of residence? 
Description 
Migration-defining 
boundary crossed. 
 
Circulation Pastoral nomads People with no fixed" place 
of residence 
No Short or long 
distance moves 
Yes/No Transient mobility 
Shopping trips & tourist trips Short-term circular moves 
into no change of residence  
No Short or long 
distance moves 
Yes/No Short-term mobility 
Daily work trips daily commuting 
Trips home to visit, or back to 
place of employment after a 
period or stay at the origin of 
the move. 
Short-term circular moves 
that do entails dual places of 
residence 
Yes Short or long 
distance moves   
Yes/No Short-term labour migration 
 
Long-term migrant labour 
absences (usually of longer than 
an a week at a time) 
A move taking place at the 
beginning of end of an 
extended migrant labour 
period. 
Yes Short or long 
distance moves 
Yes/No Long-term labour migration 
More permanent 
moves 
Change of permanent residence 
("moving home") 
Short or long-term residence 
at place of destination 
Yes Short or long 
distance moves 
Yes Permanent migration or 
Residential mobility 
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Additionally, these factors may change over time and play a double role in the 
movement of people by acting as a push factor in one context and a pull factor in 
another. Push factors refer to an occurrence, condition or event that can lead to a 
person relocating either voluntarily or involuntarily from their usual place of 
residence to another place. On the other hand, pull factor can be defined as a 
condition or opportunity that has the potential of making an individual to take on 
the status of a migrant.  
 
An example of push-pull factor playing a double role includes a person making 
a decision to migrate to an urban or peri-urban area for employment opportunity, 
the same individual can move back to his place of origin due to job loss. We can 
see here that employment has the tendency to play a double role with job 
opportunity acting as a pull factor in one context and job loss as a push factor in 
another situation. Another example of a push-pull factor acting as a double agent 
entails an individual that chose to migrate to an urban area due to positive health 
status. Negative conditions of health can result in the same person migrating back 
to his place of origin for care and support (Prothero 1994, Knodel and 
VanLandingham 2003, London, Wilmoth, and Fleishman 2004, Corno and de 
Walque 2012).  
 
Migration has varying determinants that can either be proximate or distal. These 
determinants range across many aspects of human life (i.e. social, financial, 
physical etc.) and have the tendency to interact with one another. Additionally, 
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the factors may change over time and play a double role in the movement of the 
people by acting as a push factor in one context and a pull factor in another. For 
example, a positive health status can enable an individual to migrate to an urban 
area for work. Whereas, as negative health status can result in the same person 
migrating back to his place of origin for care and support (Prothero 1994, Knodel 
and VanLandingham 2003, London, Wilmoth, and Fleishman 2004, Corno and 
de Walque 2012).  
 
Furthermore, migration can be voluntary or forced e.g. displacement by war, 
earthquake, flood, cyclone and so on, which can have multi-faceted implications. 
Voluntary migration is the most common form of migration, and while not 
coerced, can be influenced by push or pull factors as previously discussed. Also, 
migration is not the choice of all people in a given setting and is often selective 
in who migrates. Previous studies have shown that migrants are often young, 
male, formally educated and healthy, although this may not hold in certain 
settings  (Palloni and Morenoff 2001, Hervitz 1985, Brockerhoff and Biddlecom 
1999, Yang, Qeadan, and Smith-Gagen 2011).  Section 2.5 of this chapter 
discusses the selectivity of migration in more detail. 
 
Migration involves at least two distinct locations, namely, the places of origin 
and destination. The origin-destination combination can take different forms, 
such as rural-rural, rural-urban and urban-urban.  It is important to note that 
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urban-rural migration is characterised by certain level of circularity as the 
migrants return back to their places of origin for visiting or returning. In rural 
South Africa migrants often do not migrate with their spouses but maintain links 
with them while they are away. This migration type has been said to influence 
migrant behaviour negatively and engender vulnerability to HIV infection as will 
be explained later (Collinson, Wolff, Tollman et al. 2006, Kok and Collinson 
2006a) . 
 
2.3 HIV/AIDS and tuberculosis co-morbidity: the general overview 
Tuberculosis is an airborne respiratory disease caused by a micro-organism 
called mycobacterium tuberculosis, which mostly affects the lungs, but also has 
other manifestations. On the other hand, HIV/AIDS is mostly a sexually 
transmitted disease resulting from the damage to the immune system caused by 
HIV. TB is ‘an ancient enemy’ that has plagued mankind for millennia and 
globally it accounts for more deaths among adults than all other infectious 
diseases combined (Blower and Chou 2004, Blower and Gerberding 1998).  
 
Unlike HIV, it is not everyone that is infected with TB that develops the full-
blown disease. The asymptomatic TB infection, where the carrier does not 
experience symptoms, is common in TB-endemic areas. However, HIV-positive 
individuals have a greater probability of progressing from latent to active TB due 
to the weakening of their immune system by the sexually transmitted infection. 
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Also, it is interesting to note that the TB bacteria (i.e. mycobacterium 
tuberculosis) can develop resistance to the drugs that specifically prescribed to 
treat its host. This makes TB the leading cause of death among HIV infected 
people and the World Health Organisation (WHO) estimates that TB accounts for 
a large proportion of AIDS deaths worldwide (WHO 2011). In 2015, the WHO 
reports that 10.4 million people fell sick due to TB in 2015 worldwide and that 
1.8 million died as a result of the disease in the same year  inclusive of 400,00 
with HIV (WHO 2016). This translates to an estimate of 4,900 deaths per day. 
Additionally, more than 400 thousands of multi-drug resistant TB countries were 
also diagnosed. These records can be seen in Figure 2.1, an annotated worldwide 
map of burden of TB in some high risk TB countries  designed by Eybers (2017) 
 
Based on the data from a range of studies, Dolin, Raviglione et al. (1994) 
estimated that globally about 95% reported cases of TB in HIV infected 
individuals could be ascribed to the debilitating impact of the HIV virus and that 
the remaining 5% would develop TB irrespective of their HIV status.  
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 Figure 2.1: Annotated map of tuberculosis in high risk countries (Eybers 2017)
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2.4  HIV/AIDS and tuberculosis in South Africa 
From more than a decade, South Africa has been on the list of six countries 
(namely: China, India, Indonesia, Nigeria, Pakistan and South Africa) that 
contribute over 50% of TB cases globally (WHO 2016, 2015, Abdool Karim, 
Churchyard, Abdool Karim et al. 2009). Gandhi, Moll, Sturm et al. (2006) 
reported that around 8 out of every 10 patients diagnosed with TB in KwaZulu -
Natal province of South Africa  were found to be infected with HIV (Gandhi, 
Moll, Sturm et al. 2006).  This implies that in an HIV endemic area, there is a 
higher chance of the people who died of TB to have actually died due to the 
complication of HIV.  For this reason, it is deemed a sensible approach to 
combine the two diseases (HIV and TB) when relating them to migration, as it 
not straightforward to discriminate between them (Clark, Collinson, Kahn et al. 
2007). This is especially the case with mortality as the main outcome of the 
study, with the cause of death determined by verbal autopsy, the details of 
which will be described in chapter 5.  
 
 
 
2.5 Migration and HIV –  A General overview 
At the onset of the HIV pandemic, migrants were perceived to be a channel of 
HIV transmission to their host communities, because of the potential risk to 
which  migration status predisposes them (Quinn 1994, Pison, Guenno, Lagarde 
et al. 1993, Carswell, Lloyd, and Howells 1989, Hunt 1989). Hence, the early 
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focus of research on migration and HIV was the spatial spread of the disease. 
Sub-Saharan Africa, being the epicentre of the HIV/AIDS epidemic was the 
host of most studies on migration and HIV. 
 
According to Quinn (1994), “Migration of individuals from areas of low 
endemicity to new uninfected areas was eventually responsible for the 
dissemination of HIV throughout the world”. This premise of migrant as HIV 
transmitter resulted in migrants being stigmatised by certain government 
institutions in their destination countries, whose responsibility was to establish 
migration control measures with the intention of stopping the spread of disease. 
Nevertheless, these cordon sanitaire efforts did not alleviate the spread of the 
infection indicating that the relationship between migration and HIV went 
beyond the ordinary movement of people from one place to another.  
 
Apart from stigmatising migrants, the argument that HIV infection follows the 
direction of human movement is fallible without critically evaluating the mode 
of transmission and the socio-cultural context of the migrants. In corroborating 
this standpoint, Lalou and Piché (2004) argued that it is incorrect to perceive 
"the body of a migrant as an infected and contagious body, a vehicle for a virus 
looking to conquer other bodies and territories”. Similarly, Decosas et al. (1995) 
affirm that it is actually “... the social disruption which characterises certain 
types of migration, which determines vulnerability to HIV”.  
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Emerging studies on migration and health have shifted from perceiving 
migrants as the “dispensers” of HIV to investigating the conditions and 
structure of migration process and other factors that engender susceptibility to 
the infection (Decosas, Kane, Anarfi et al. 1995, Quinn 1994, Lalou and Piché 
2004, Hunt 1996, Soskolne and Shtarkshall 2002). For instance, the migrant 
labour system found in South Africa during the apartheid era, that encouraged 
adult males to work in mines and be accommodated in hostels, while inherently 
placing restriction on their spouses from joining them, has been recognised as 
creating an environment for the spread of HIV (Lurie 2006, Collinson, Wolff, 
Tollman et al. 2006, Crush and James 1995, Kok and Collinson 2006a, Crush, 
Williams, Gouws et al. 2005, Hunt 1989).  
 
Migrants in the context of migrant labour system context suffer from emotional 
instability due to lack of regular contact with their usual partners. Also, they 
are prone to having extra-marital sexual partners as their hostels were trade 
routes for commercial sex workers. Furthermore, they have high chance to 
succumb to the "sexual norms" of their new environment under the influence of 
their co-miners and consequently, engage in high risk sexual behaviour that 
might result in HIV infection. Quoting Jochelson et al. (1991), Lurie et al. 
(1997) supported this premise stating that, "... it is clear that migrants’ frequent 
and lengthy absences from home can 'disrupt their familial and stable sexual 
relationships' ". Similarly, Crush et al. (2005) expresses that the "migrant labour 
system clearly increased the vulnerability of migrants to  infection and greatly 
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facilitated the spread of sexually transmitted diseases, as well as other, 
infectious diseases". 
 
Another sub-Saharan African example is a scenario portrayed by seasonal 
migration usually undertaken by Senegalese lone adults for a period of seven 
months to peri-urban area of the country to harvest farm produce (Pison, 
Guenno, Lagarde et al. 1993, Quinn 1994). Pison et al. (1993) empirically 
described the way migration influenced HIV transmission, saying that "HIV is 
mainly transmitted first to adult men through sexual contacts with infected 
women met during their period of migration and second to their wives or regular 
partners once they are back at home". This finding suggests that migrants are 
the source of HIV infection in their spouses due to their high likelihood of 
engaging in risky sexual behaviour outside their matrimonial relationship.  
 
Lurie, Williams, Zuma et al. (2003b) has challenged this exclusively migrant-
to-spouse channel of HIV transmission, stating that "the direction of spread of 
the epidemic is not only from returning migrant men to their rural partners, but 
also from women to their migrant partners". This conclusion originated from 
his study titled, "Who Infects Whom?- HIV-1 Concordance and Discordance 
among Migrant and Non-migrant Couples in South Africa" where he discovered 
that the wives of migrants have 2.1 time higher likelihood of acquiring HIV 
from outside the marital union. This is not unexpected as the left -behind wife 
may also fill the "vacuum" created by the long and frequent absence of the 
migrant husband. 
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2.6  Selectivity of migration 
With an estimate of 22.5 million  individuals living with HIV in sub-Saharan 
African in 2009, it is possible that adult HIV infection has reached a sta ge of 
saturation or become endemic on the continent, whereby migrants have almost 
the same risk of dying of the disease as non-migrants (UNAIDS 2010). It is 
important to reiterate that migration is often selective and that migrant usually 
fulfils the intrinsic good health condition for being eligible to participate  in the 
migration process. This prerequisite is encapsulated in the “healthy migrant 
hypothesis”, which postulates that migrants constitute a healthy category of 
people at their place of origin and, thus, their proportion is not usually reflective 
of the overall health state of their respective population (Palloni and Morenoff 
2001). The healthy migrant concept is discussed in detail in the next chapter 
under theoretical framework. 
 
The returning home of labour migrants when they are ill can imply that 
conditions at the destination have negatively exposed them to health risks. 
Empirically, Lurie, Williams et al., (2003a-b) found that the major risk factor 
for being infected with HIV among male migrants working in the mines was 
their migration status, with an Odds Ratio of 2.4 compared to non-migrants. 
Other studies have also established that migrants are more likely to return their 
place of origin when ill to receive care and with the cause of their illness and 
death eventually being AIDS/TB (Clark, Collinson, Kahn et al. 2007, Welaga, 
Hosegood, Weiner et al. 2009). Thus, the initially healthier migrants may 
38 
become unhealthy and this could be attributed to the change in residential 
status. 
 
2.7 Migration and AIDS/TB mortality 
 
Clark, Collinson, Kahn et al. (2007)  conducted a study on migration and 
mortality which they titled “Returning home to die: Circular labour migration 
and mortality in South Africa”. Their aim was to find out whether the labour 
migrants aged between 20 and 80 years returned back to their rural home in 
north-eastern South Africa to die of AIDS/TB, between 1992 and 2004. By 
applying a discrete time event history analysis approach to more than a decade 
of longitudinal data from the Agincourt Health and Demographic Surveillance 
System, they showed that migrants who moved back to their place of origin in 
the short term (i.e. 0 – 5 years after return migration) possessed between 1.1 
and 1.9 higher odds of dying from AIDS/TB compared to the migrants who had 
returned more than five years previously or those who had not migrated.  
  
Two years afterwards, Welaga, Hosegood, Weiner et al. (2009) replicated this 
study in northern rural KwaZulu-Natal using data from the Africa Centre Health 
and Demographic Surveillance System. This study was based on data collected 
longitudinally between 2001 and 2005 and used Cox proportional hazard 
regression analysis. This time the respondents were restricted to those aged 18 -
39 
60 years. In their conclusion they discovered that migrants who move into the 
study area had a 1.28 odds of dying from any cause and 1.79 increased 
likelihood of dying of HIV related causes, compared to non-migrants.  
 
For HIV-positive individuals the time between the onset of HIV infection and 
their dates of death can vary widely. Furthermore, the time to death is now 
hugely increased due to the availability of antiretroviral drugs (Levira, Todd, 
and Masanja 2014, Ingle, May, Gill et al. 2014).  
 
In a recent study using two rounds of the nationally representative National 
Income Dynamics Study the authors describe patterns of short -term household 
change and correlated migration, highlighting differences by race group and 
associations with employment and socio-economic transitions (Grieger, 
Williamson, Leibbrandt et al. 2014). During a two-year period, from 2008 to 
2010, 10.5% of South Africans moved residence and 61.3% experienced a 
change in household composition. Among Black Africans who migrated, the 
profile was highly associated with age, since younger people, aged 18 -25 years, 
were more likely to move. The migration may be largely associated with 
average gains in income in this sub-group of movers.  Also, long distance 
migration is much more common among Black Africans than other racial groups 
in the country. From this we can surmise that the pattern of labour migration 
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from rural Bushbuckridge, being long-distance labour migration of Black 
Africans, fits well into the national pattern reported by the NIDS study. 
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CHAPTER 3: THEORETICAL AND CONCEPTUAL FRAMEWORK 
3.1 Introduction 
“Migration defines neither a condition which in itself involves risks, nor an 
environment which necessarily produces risks. It is a social reality that is 
constructed through life histories and situations, as a function of context and 
social networks. Within this reality, individuals shape their behaviour, make 
their choices, and manage their risks.”  
                                           (Lalou and Piché 2004)  
 
This helpful perspective brought in by Lalou and Piché (2004) as described in the 
previous chapter is a paradigm shift in explaining the health risk tendencies of 
migration. It entails shifting the perspective from the epidemiological to a psycho -
social or sociological perspective, that is, from considering migration as part of an 
employment strategy to instead focussing on the risk-producing settings and how an 
individual migrant navigates his or her ways through the perilous landscape. This is 
helpful because it prevents perceiving the body of the migrant as an “autonomous 
entity” that can transmit the fatal disease on contact with the residents in the host area. 
This perception excludes the consideration of the multifarious mechanism or channels 
of transmission, particularly, through sexual behaviour  (Lalou and Piché 2004).  
 
Studies have established the fact that the psycho-social or sociological based theories 
and concepts are important perspectives for examining the relationship between 
migration and HIV/AIDS and expand further to highlight the socio-cultural context 
42 
and other demographic factors (Decosas, Kane, Anarfi et al. 1995, Lalou and Piché 
2004, Hunt 1996, Soskolne and Shtarkshall 2002, Parker 2001, van Blerk and Ansell 
2006). In other words, there is an alignment of the psycho-social or sociological 
perspectives on the migration-health analysis, not only at the individual and household 
level, but also community level and spatial level. Both micro and macro perspectives 
are used in this analysis. The Health and Socio-Demographic Surveillance System can 
offer a good contribution through longitudinal measurement with temporally and 
spatially determined data. The HDSS is described in more detail in the next chapter  
 
3.2 Theoretical Framework 
3.2.1 General overview 
The theoretical perspective is important not only because it shows the gaps in the 
literature and the contribution that the thesis hopes to make, but it also provides the 
tools and language to conceptualise, measure and try to understand the relationship 
between migration and mortality in this setting. The aim of the thesis is to contribute 
to our understanding of how the migration impacts on mortality in this setting.  The 
link between migration and AIDS/TB mortality is conceptualised from two different 
perspectives. The first entails the theoretical exploration of migrants' characteristics 
before they migrate. This can be referred to as the “who migrates?” part of the analysis 
and is related to selection. The second perspective involves the consideration of 
conditions at the destination after the migration that can influence behavioural 
transition. This includes different conditions and considers how these might impact 
the risk-taking behaviour of the migrant. In the absence of a single theory that captures 
all these perspectives, we have provided a spatio-temporal model in figure 3.1 and use 
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this to examine contemporary theories and explain the important perspectives on 
migration and mobility for governments, policy makers and statistical agencies.  Most 
of the theories adopted in this thesis aligns to a psycho-social or sociological 
theoretical perspectives. 
 
First, this study posits that migration is socially construed. The appropriate theory to 
capture the social construction which is built through the life-history of the respondent 
is the social constructivism, which can be defined as “a sociological theory of 
knowledge according to which human development is socially situated and knowledge 
is constructed through interaction with (Berger and Luckmann 1966).  Second, there 
is the belief that migrant possess certain characteristics that often push them to assume 
the migrant status and this can be captured by the migrant selectivity hypothesis or 
concept. Migrant selectivity is originally credited to Todaro (1969) and Harris and 
Todaro (1970). Third, a popular theory in demography that is often employed to 
explain the relation between migration and fertility called distruption was adopted. In 
addition, health belief model which originated from the work of Janz and Becker 
(1984) and propose that people normally do not want to get sick and will effort to 
avoid illness. Locus of control is another theory that was employed.  
 
3.2.2 Social constructivism 
It is posited in this thesis that migration and the disposition of migrants to the resultant 
vulnerability are socially constructed. It is believed that both the interest and impact 
of migration are shaped by the prevailing condition in a particular setting, which 
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provides the factors in operation, not only at the places where migrants find 
themselves, but also the places that they originated from.  Therefore , this research 
subscribes to a variant of sociological paradigm called socio-constructivism theory 
propagated Berger and Luckmann (1966) among other perspectives. Social 
constructivism as a theory has been applied to a number of field and subject matter. 
Specifically, the theory has been applied to studying schooling among learners of 
different socioeconomic and other backgrounds; understanding of children’s cognitive 
development among juvenile counsellors; global partnerships for training the health 
care workforce in medical field etc. (Au 1998, Russo, Vernam, and Wolbert 2006, 
Philpott and Batty 2009)  
 
According to social constructivism, as an individual grows from childhood grows and 
get to a certain level of awareness where he or she begins to learn and imbibe the 
culture and tradition of the immediate community in which he or she was born into. 
Also, the theory assumes that the child acquires information from his surroundings 
and process such with the intention of constructing knowledge based on what happens 
in his community. Specifically, the environment of the child makes available cultural 
history, social context, lifestyle and language. Although it is impossible to predict 
with perfect accuracy how the acquired information will be utilised but it can be 
inferred that the child will use the knowledge gathered as a survival strategy.  
 
Parents, siblings, teachers and other relatives are often instrumental in passing the 
culture and norms either consciously or unconsciously to the child. Moreover , with 
the advancement in technology and advent of myriad sources of electronic 
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information, the child is now in a better position to source information from wider 
source. Furthermore, with urbanisation and globalisation happening on a large scale 
coupled with high level of movement from one place to another (i.e. migration),  there 
is often the need for children to move across local and international boundaries with 
their parents. This requires them to learn and adjust to their ever changing 
communities. The same is applicable to an adult migrant.  
 
In applying the notion of social constructivism to migration, previous psycho-social 
based studies have indicated that migration can alter the identity and perception of 
migrants (Timotijevic and Breakwell 2000, Zielke and Straub 2008, Ethier and Deaux 
1994, van Blerk and Ansell 2006). This is in terms of their values, culture, behaviour, 
attitude, cognitive, action, feelings, self-esteem just to mention a few. Timotijevic and 
Breakwell (2000) expresses thus, “Geographical migration will inevitably threaten 
identity, if an individual moves into a social context so different from their original 
that the bases (structural and procedural) for continuity,  distinctiveness, self-esteem 
or self-efficacy become unstable or, in the extreme, disappear”. While it is true that 
migration can alter the personality of migrants, it does not take away the fact the 
individual has to succumb to the identity change or act as an agent to effect the identity 
change in themselves. However, for the sake of sustaining their livelihood, there may 
be a pressure on them to change their identity because of the exposure to lifestyle and 
neighbourhood that is completely different from theirs. It is important to note that 
change of identity does not necessarily translate to loss of identity.  Bhugra (2004)  
affirms this in the following way, “When people migrate from one nation or culture to 
another they carry their knowledge and expressions of distress with them and  on 
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settling down in the new culture, their cultural identity is likely to change and that 
encourages a degree of belonging; they also attempt to settle down by either 
assimilation (becoming a part of the majority culture), or biculturalism (feeling 
reasonably comfortable in both the cultures)”.  
 
Apart from the change of identity, another impact of migration is the separation from 
usual partner, which often happens in the case of lone circular labour migrants  and 
often leads to either partner getting involved in extra-relationship affairs. In proffering 
reasons why lone circular migrants will engage in sexual risk behaviour, social 
constructivist will first of all try to study and understand what relationship or identity 
changing values, culture, norms that the migrant has learnt by his exposure to his new 
communities and strategies he has developed to filling the emotional vacuum created 
by the absent of his partner. It is essential to reiterate here that social constructivism 
does not lay too much emphasis on individual behaviour but rather on the impact of 
what he learns from interacting with his community i.e. socially constructed 
knowledge. Hence, in the words of Parker (2001), the theory will specifically try to 
“examine and explicate what new knowledge and information about sexual risk 
(behaviour  that the migrant has obtained prior or by being in his new setting); what 
sexual (risk) practices meant to the persons involved; the significant contexts in which 
they take place, the social scripting of sexual encounters  and the diverse sexual 
cultures and subcultures that are present or emergent within different societies”.  
 
Ethnographic based evidences are emerging to affirm that knowledge of HIV is not 
enough to effect behavioural change nor reduce the odd of contracting the disease 
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simply because the risk in every population group follows a complex set of social, 
structural, and cultural factors that  far beyond the control of an individual migrant 
(Parker 2001, Carrier and Magaña 1991, Herdt and Boxer 1991).  
 
In a paper on ‘Sexuality, Culture and Power in HIV/AIDS research’ , Parker (2001) 
uses a social constructivist paradigm to move us from a research approach which 
highlights individual risk to an approach which highlights social structure creating a 
risk environment. This also influences the direction of intervention required. 
Behaviour related interventions at an individual level relate to lowering personal risk 
for HIV infection and have been a main focus for epidemiological studies. 
Alternatively, culturally appropriate and structural level interventions highlight the 
impacts of social inequality and calls for redress at a level of social structure .  
 
This is not coming as a surprise because, despite the high level of awareness of HIV 
across the countries that are worst affected by the infection, the incidence level of the 
infection is still very high. Later in this “Theoretical Framework” section there is 
further discussion on the fact that HIV is on the increase in South Africa.  
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Figure 3.1: A diagram depicting theories that explain different stages of Circular Migration 
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3.2.3 Migrant selectivity theory 
Studies on the pre-disposing characteristics of the migrants relate to the migrant 
selectivity theory. The key concept is that  "migrants are not a random sample 
of the population at their place of origin" (Hervitz 1985). In order words, 
migrants possess certain demographic and socio-economic attributes, which 
make them different from their non-migrant counterparts at their various places 
of origin (even at destination) and consequently have a different set of health 
characteristics. Specifically, migrants are more likely to be young, generally 
between ages 15 and 30 years old, and this has been observed in southern and 
eastern parts of Africa (Brockerhoff and Biddlecom 1999). Secondly, they often 
belong to the male gender though this is gradually changing as women are 
assuming bread-winning roles in their households (Collinson, Wolff, Tollman 
et al. 2006).  
 
Hence, the need to migrate to access employment, often in a neighbouring towns 
(in the case of South Africa), which offer them the opportunity to return more 
frequently to cater for their family left behind (Collinson 2010, Crush, 
Williams, Gouws et al. 2005, Lurie, Abigail, David et al. 1997). It is interesting 
to note, as reported by Collinson (2009), that amongst employed labour 
migrants, employed female labour migrants remit back to their left-behind 
families at least as often as their  male counterparts  (Collinson 2010). This 
indicates their level of emotional attachment to their left -behind households. 
Thirdly, migrants usually possess a certain level of formal education, at least 
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the type needed for communication in English or another official language, as 
required at the destination. In addition, migrants at the time of departure are 
healthier than their fellow residents and this is inclusive of residents at their 
destination (Cunningham, Ruben, and Venkat Narayan 2008, Lu 2008, Yang, 
Qeadan, and Smith-Gagen 2011). These positive features often contribute to the 
decision to migrate.  
 
Another characteristic that makes migration more selective is a risk-taking 
tendency in the migrant. Brockerhoff and Biddlecom (1999) write that "the act 
of voluntary movement, often over long distances, between radically different 
socio-cultural environments, and with uncertain consequences, defines 
migrants, to a greater degree, as risk-takers". It is a feasible step to consider 
that this risk-taking tendency also predisposes migrants to risky sexual 
behaviour, which in turn can bring health risks in the form of sexually-
transmitted infections. Migrant selectivity factors are generally conceptualised 
and measured at the individual level, however, the socio-cultural setting can 
further influence risk-taking behaviour either positively or negatively. 
 
An important feature of migrants prior to their move is that they can be 
favourably selected on health status when compared to non-migrants. This 
healthy migrant hypothesis, discussed in the previous chapter, is related to the 
migrant selectivity theory described above. The theory emphasises that 
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migrants often constitute a healthier group at the time of their migration and are 
thus not representative of their origin population in terms of health status.  
 
Cunningham, Ruben et al.  (2008)  reviewed 71 articles published between 1980 
and 2007, traversing a range of methodological approaches, populations, and 
places, comparing the health status of migrants and non-migrants in the United 
States of America (USA). They discovered that migrants , at the time of their 
immigration to the country, were in general healthier than the host population. 
Specifically, they were less likely to suffer from hypertension, heart disease, 
obesity and cancer. The only health conditions for which migrants were 
reported to be more vulnerable included occupational injuries, some infections 
(not HIV) and diabetes (which is peculiar to certain origins , e.g. Indian 
migrants). Similarly, Yang, Qeadan et al (2011) carried out behavioural risk 
factor surveillance between 2004 and 2006 among 8663 respondents in Nevada, 
USA. They established that recent migrants (i.e. those who moved into their 
destination place less than one year prior the study) were approximately two 
times (odds ratio=1.98, 95% CI=1.15–3.40) more likely to indicate that their 
self-reported health in general was good, despite the fact that long-term 
residents reported easier access to health care facilities. However, the initial 
advantage in health status of the migrants can erode over time due to the risks 
and exposures inherent in the migration process. This aspect will now be 
discussed further. 
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3.2.4 Disruption 
The second node in the spatio-temporal framework, given in figure 3.1, is the 
migrant’s place of destination. A key theory used to characterise the experience 
of migrants at destination is disruption, which became prominent as an 
explanatory factor in literature on the relationship between fertility and 
migration. Disruption postulates two immediate impacts of relocation. The first 
impact is through the physical and emotional stress of migration and the second 
entails the separation between migrants and their partners, especially the labour 
migrants who travel alone. The combination of these factors can be of particular 
relevance to the relationship between migration and HIV infection. At the 
destination place migrants can be emotionally vulnerable and therefore seek 
support in their new environment. Literature on migration and HIV infection 
report that this disruption and associated emotional stress creates an avenue for 
the transmission of HIV (Decosas, Kane, Anarfi et al. 1995, Quinn 1994, Lalou 
and Piché 2004, Hunt 1996, Soskolne and Shtarkshall 2002).  
 
3.2.5 Health belief model 
Another theory relating to behaviours that can influence migration and HIV is 
the Health Belief Model. Migrants, like all people, usually make an effort to 
avoid getting ill, especially with life-threatening diseases. The Health Belief 
Model, is based on the premise that people have the "desire to avoid illness or, 
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if ill, to get well; and have  beliefs that a specific health action will p revent or 
ameliorate illness" (Janz and Becker 1984). This produces a conundrum for 
migration and health scholarship, which is to ask the question, ‘why does 
health-risk behaviour persist?’  
 
An increase in the prevalence of HIV infection was shown in a 2014 report of 
the Human Science Research Council of South Africa, based on a national 
survey, which reports the prevalence increasing from 10.6% in 2008 to 12.2% 
in 2012 (Shisana, Rehle, Simbayi et al. 2014). The report shows that 469,000 
newly incident cases of HIV was recorded in 2012, which translates to more 
than 9,000 new infections per week. These increases occur despite efforts of the 
South African Department of Health in 2002 embarking on a comprehensive 
campaign project, called Khomanani, to promote an understanding of the risks 
of HIV transmission and to mobilise individuals to shield themselves from 
getting HIV (Department of Health 2005).  The project has been re-launched 
several times and even received awards, but it is not yet properly understood 
how HIV prevalence is increasing despite nationwide health promotion 
campaigns.  
 
3.2.6 Locus of control theory  
The seeming disconnect between the Health Belief Model and increasing HIV 
prevalence in South African may be as a result of the fact that the sexual 
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decision-making is based on factors that don’t take risks into account, and 
where the consequences seem to be beyond people’s control. A relevant theory 
to understand this may be the locus of control theory, which postulates that 
individuals believe that their action is either being controlled by themselves 
(internal) or community (external) (Rotter 1975). Prior to their move, the 
migrants might have been socialised into certain lifestyles in their home 
communities that don’t help them make healthy decisions in the destination 
setting, coupled with the influence of external locus of control, and thus may 
engage in risky sexual activities at the expense of their own wellbeing. Previous 
studies have shown that migrants are likely to engage in unprotected sex and 
may have multiple partners (Crush, Williams, Gouws et al. 2005, Crush and 
James 1995). 
 
It is noteworthy that AIDS is an incurable disease although national 
programmes in anti-retroviral treatment can delay the onset of full-blown AIDS. 
A number of studies have identified societal stigma as an obstacle for the 
uninfected individuals who require prevention (e.g. the purchase of condoms) 
and HIV testing to delay testing away until it is too late. Also, HIV-positive 
individuals in need of care and treatment may delay such by not attending 
clinics or health centres, especially the ones where they can easily be identified 
(Bond, Chase, and Aggleton 2002, Chesney and Smith 1999, Mahajan, Sayles, 
Patel et al. 2008, Kalichman and Simbayi 2003, Sumartojo 2000, Soskolne and 
Shtarkshall 2002, Glass and McAtee 2006). 
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Although the influence of the Health Belief Model seems minimal at the stage 
when the migrants became infected with HIV, in terms of fearing the disease 
and making efforts to avoid it, the theory may be applicable after they became 
sick, as many infected migrants make efforts to get well by returning back to 
their place of origin for care and probably subscribing to the antiretroviral 
treatment. This perspective is reflected in the third node of the spatiotemporal 
model in figure 3.1. 
 
A review of the previous studies on HIV impact on migration in South Africa 
shows that the HIV infected migrants often permanently return to their rural 
places of residence when they become seriously ill (Clark, Collinson, Kahn et 
al. 2007, Welaga, Hosegood, Weiner et al. 2009). This affirms the proposition 
that many migrants get involved in sexual risk behaviour and probably start 
seeking health care (i.e. become desirous of getting well) when their illness has 
reached an advanced stage or are too ill to work.  
 
3.3 Conceptual framework 
From the review of the past studies, it could be deduced that apart from the 
individual level characteristics of migrants, the socio-cultural context of the 
area where they find themselves plays a pivotal role in explaining how 
migration relates to AIDS/TB mortality, and this operates both at the migrant 
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sending and receiving communities. For instance, the unpleasant situation such 
as war or civil unrest, abject poverty, political persecution, natural disaster etc. 
at the migrants’ place of origin can  act as push factor for people to migrate. 
Also, the familial and societal norms, values and upbringing of migrants can 
determine how they manage their lifestyle and risk wherever they find 
themselves after this initial push. However, a place of destination with diverse 
forms of sexual allurement can go a long way in altering their behaviour , and 
the attendant consequence can be contracting HIV, especially if the disease is 
prevalent in the area. HIV is an incurable disease, so any migrant infected with 
it faces the inevitability of death, not necessarily from the disease, as it will 
take time for it to evolve into AIDS/TB.  
 
In this section, the conceptual framework is presented to capture the transition 
of migrants from the state of being alive to death. The intention here is to 
conceptualise the relationship between migration and mortality in an empirical 
way by identifying certain factors or variables that are perceived to be relevant 
in the quantification of the relationship. Since a number of studies have already 
operationalised the theories or concepts explaining the migrants’ pathway to 
HIV morbidity (e.g. migrant selectivity, healthy migrant  hypothesis, disruption, 
health belief model) as discussed in the theoretical framework section, the 
emphasis here is to employ the competing risk theory for a plausible explanation 
of the path to AIDS/TB mortality competing with other causes of death.  
 
57 
The idea behind the competing risk theory first manifested in the work of Daniel 
Bernoulli many years ago where he mentioned the fact that his study 
participants were exposed to the risk of dying from smallpox and at the same 
time were also exposed to mortality due to causes different from smallpox 
(Moeschberger 1978). The theory postulates that an individual has certain 
probability of experiencing an array of events with each of them having the 
capacity to preclude the others from occurring (Pintilie 2006, Fine and Gray 
1999, Gooley, Leisenring, Crowley et al. 1999, Hinchliffe and Lambert 2013, 
Pintilie 2007). Apart from the perceived competition among the events, another 
interesting feature of this theory is its “time to event” component. That is, it 
assumes that it will take migrants time to move from one state to another. It 
should be noted that the time between an individual embarking on migration 
and death will vary largely among migrants and it will likely be long.  
 
The construction of the conceptual framework as displayed in Figure 3.2 is 
based on the competing risk theory. As illustrated, it depicts the mortality 
outcome of migration with AIDS/TB being the event of primary interest while 
non-communicable diseases (NCDs), external cause and other infectious 
diseases constitute the competing causes of death. In general, it can be seen that 
migrants can die of any of the specified causes. Dying as a result of one disease 
category automatically precludes them from dying as a result of others.  
Mortality originating from AIDS/TB is the cause of death of primary interest in 
this study. Hence, the pathway to it is highlighted first. And, this entails the 
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migrants getting infected with the disease and dying from it. It should be noted 
that there is no plan to provide variables to quantify the factors that are 
associated with the morbidity transition, as previously indicated. This is the 
main reason for the broken line linking migrants with HIV+ in the diagram.  
 
The progression from HIV morbidity to AIDS/TB mortality can follow two 
directions. The first has to do with the migrants dying directly as a result of the 
disease and the second entails dying of another cause. With regards to the 
presence of causes of death other than AIDS/TB, it is hypothesised that 
migrants possess a greater risk of dying of AIDS/TB in comparison with the 
residents. This hypothesis is based on previous studies that attest the negative 
health implication of migration (Bocquier, Collinson, Clark et al. 2014, 
Collinson, White, Bocquier et al. 2014, Collinson 2010).  
 
Still on competing risk of migrants dying of AIDS/TB, it is hypothesised that 
in the long run the risk will follow a downward trend as the antiretroviral 
treatments becomes accessible to them. Furthermore, a migrant typology of 
return migrants and in-migrants will reveal that the former are more likely to 
experience AIDS/Mortality compared to the latter (i.e. the in-migrants). Also, 
as the population of women joining the labour market in far and near places 
increases, it is hypothesised that there will be little or no gender difference in 
the risk of AIDS/TB mortality. Individual factors e.g. nationality, educational 
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status and household level factors are likely to predict the direction of the 
relationship in the context of other causes of death. Finally, apart from 
AIDS/TB, migrants may also die from other causes such as NCDs, external and 
other infectious diseases  
 
3.4 Hypotheses 
The following are the hypotheses to be tested in this study:  
1. Due to the social context in South Africa, migrants returning to their 
homes in rural Mpumalanga, possess a greater risk of dying of AIDS/TB 
when compared to the non-migrants, when other causes are present; 
2. Duration of return matters when it comes to the risk of mortality among 
 migrants;  
3. The competing risk of AIDS/TB mortality will go down over time as the
 antiretroviral treatments becomes available; 
4. The risk of AIDS/TB death is more pronounced among the return 
 migrants than in-migrants who move into the rural sub-district for the
 first time; 
5. The in-migrants possess AIDS/TB mortality risk that is similar to that of  
 the non-migrants; 
6. Men and women are likely to experience similar AIDS/TB mortality risk;  
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7. Period, nationality, education and socio-economic status are  predictors
 of the direction of relationship between migration and AIDS/TB death
 in the presence of other causes of death; 
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Figure 3.2: Conceptual framework  
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CHAPTER 4: METHODOLOGY 
4.0 Introduction 
This chapter discusses the data and the methods used in the thesis. Specifically, 
it describes the data by discussing its history and the processes involved in data 
collection and why these are suited for the study of migration and mortality. 
Additionally, it provides information on the variables and how they have been 
extracted and recoded for the analysis. This chapter also defines the study 
population in terms of age, sex, residence and other criteria to be met for the 
residents of the study population to be eligible for inclusion in the study. It 
describes how the duration of exposure for individuals at their place of 
residence was quantified, using the ‘person-time’ concept. In conclusion, a 
section is devoted to explaining the specific technique of data analysis, namely 
an event history analysis with a competing risks framework.  
 
4.1 The study setting and population 
As shown in Figure 4.1, 4.2 and 4.3, the study setting is located in the remote 
north eastern part of South Africa close to the border of the Kruger national 
park. The setting is in one of the former apartheid homelands called Gazankulu, 
which is a previously disadvantaged district.  In spite of the abolishment of the 
apartheid system of government in 1994, this community is still socio -
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Figure 4.1:  Maps showing all the villages and health facilities within  the Agincourt field-site  
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Figure 4.2:  A map locating Agincourt field-site within the Bushbuckridge municipality 
Agincourt 
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Figure 4.3:  A map locating Agincourt field-site within Mpumalanga Province 
Agincourt 
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-economically vulnerable due to the deleterious legacy of the apartheid 
government. Also, the area is characterised by inadequate infrastructure, limited 
tarred roads, and poor public service delivery, such as piped water. There is 
generally a low socio-economic status and limited access to health or medical 
facilities.  
 
Although not all households are poor, a sizeable number of households depend 
on sustenance from the natural environment (Hunter, Twine, and Patterson 
2007). Employment and education opportunities are limited, so people often 
migrate to the nearest town or metropolis for work (Collinson 2009).  
 
As seen in Figure 4.4 to 4.7,  the population age structure is changing, with an 
increase in the number of under-five children compared to older children, and 
increasing proportion of the population aged greater than 65 years (Kahn, 
Collinson, Gómez-Olivé et al. 2012). Fertility levels within the area declined 
until around 2002, rose to a higher level from 2005 to 2008 and declined again 
after 2008 (Williams, Ibisomi, Sartorius et al. 2013). 
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 Figure 4.4:  Selected scenes from the study site
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4.2 The Agincourt health and demographic surveillance system 
 
This Agincourt Health and Demographic Surveillance System (HDSS) is based in 
and around the Agincourt sub-district of Bushbuckridge in Mpumalanga Province, 
north-eastern South Africa. The HDSS began in 1992, is led and run by a team 
based at the MRC/Wits University Rural Public Health and Health Transitions 
Research Unit, School of Public Health, Faculty of Health Sciences, University of 
the Witwatersrand. The surveillance operation is characterised by repeatedly 
observing socio-demographic and health status of all the inhabitants in a defined 
geographical area, on an annual basis. The study area is about 500km from the city 
of Johannesburg, the main economic hub of South Africa. It is about 420 square 
kilometres in size and consisted of 21 villages at its date of establishment. The 
study site has a population density of 153 and 183 persons per square kilometre in 
1992 and 2010 respectively. The area is also not far from the border of 
Mozambique, a neighbouring country whose citizens constitute about one-third of 
the Agincourt population and share the same indigenous language, namely Shangan. 
The majority of this population arrived as refugees from the Mozambican civil war 
in the 1980’s (Kahn, Collinson, Gómez-Olivé et al. 2012). 
 
The HDSS study site has expanded over the years to include the neighbouring 
villages. However, the focus of this study is on the original villages to retain 
temporal continuity in the study population.  
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Figure 4.5 Agincourt  population pyramid in 1992 
 
 
Figure 4.6 Agincourt  population pyramid in 1997 
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Figure 4.7 Agincourt  population pyramid in 2002 
 
Figure 4.8 Agincourt  population pyramid in 2007 
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4.3 Data collection process 
At the time of this research, the Agincourt HDSS has been in operation for around 
two decades and its first data collection exercise was a baseline conducted in 1992 
when the entire population of the Agincourt study area was enumerated. This process 
led to the on-going acquisition of demographic, health and socio-economic data of 
the residents, including place of residence, birth, pregnancy, death, marital and 
labour status. These were entered electronically into the Agincourt HDSS database 
by a number of dedicated data typists, who were employed and trained to perform 
this task. After the initial data collection in 1992, there has been consistent 
surveillance of the Agincourt population using the same census approach, which is 
put into operation annually to collect data. The newly collected data are employed to 
update the existing records of the respondents. It is interesting to note that the 
participation of the entire community members in the surveillance system has been 
positive with little or no refusal being registered in the field of data collection(Kahn, 
Collinson, Gómez-Olivé et al. 2012).  
 
The data collection exercise is carried out by fieldworkers using paper-based forms. 
However, in order not to burden the respondents with the same set of questions every 
year and to ensure consistency in the data collected previously, it is standard practice 
for the Agincourt HDSS to pre-fill the questionnaire for each housing unit with the 
information from the immediate past census. This technique ensures consistency in 
fields such as names, sex, date of birth, etc. Also, it makes provision for the would-
be respondents to: (i) verify whether the previously collected information as provided 
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on the questionnaire is correct; (ii) indicate where changes have occurred in the 
information previously supplied; (iii) supply new data in case of new people being 
added to a household, which might have occurred as a result of birth and in-
migration. Figure 4.9 shows the data entry room and Agincourt where the census 
update information is captured onto a central server. Figure 4.10 shows a typical 
census form used in the annual HDSS update round. The data room is situated at the 
Agincourt field office and it allows the field workers to return the completed forms 
on a daily basis. 
 
 
Figure 4.9: Data entry in progress Agincourt HDSS data entry laboratory  
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Figure 4.10:   Agincourt HDSS pre-filled census form - anonymised
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4.4 The HDSS Data Structure 
The Agincourt HDSS database has a relational structure, with l inked tables made 
up of data fields. The tables are linked together with common identifiers, and this 
characterises relational databases. Different relationships types are used in 
matching records from different tables, e.g. one-to-one, one-to-many or many-
to-many relationships.  
 
4.4.1 Individual table 
The Individual table holds the bio-demographic information of all individuals 
that have ever resided in the study area since its inception in 1992. The table is 
one of the central tables in the Agincourt HDSS database. Table 4.11 shows an 
overview of some of the fields in the Individual table. As shown in the table, the 
Individual table stores information such as identifier, name, surname, sex, date 
of birth and death, refugee status and so on. The Ids (identifiers) field is unique 
across the tables in the Agincourt HDSS database to the respective individual.  
 
4.4.2 Residence table 
The Residence table contains the temporal information on individuals in the 
HDSS in the form of episodes. Table 4.2 shows the organisational structure of 
this table. It records the dates at the start and end of each residence episode. The 
first point, StartDate, is the date when an individual starts residing at a place 
within the site. This date remains constant regardless of the number of times that 
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the person is observed. When a person moves to another place within the site the 
residence episode is closed with an end-date, and a new residence episode is 
generated and a new StartDate given. This table can be linked directly to the 
individual table through an identifier that is common to the two tables. Unlike 
the individual table, this table contains multiple records per individual, since a 
person can have multiple residences. Also, it has its own unique identifier named 
residence and this allows tables such as in-migration and out-migration that do 
not share the same identifiers with the individual table to be joined to it. The 
EndDate is the date in which their respective residence episode ends. The 
variables StartDate and EndDate are used for computing the length of stay of the 
respondents. 
 
 
The field Initiating-Event-Type in the Residence table comprises information on 
the three possible ways that an individual can enter or become part of the 
population under surveillance namely (a) enumeration, (b) birth and (c) in -
migration. On the other hand, a person can exit the study population in two ways 
namely: (a) death and (b) out-migration, as captured by the variable, 
Terminating-Event-Type. This further makes provision for the people that are still 
resident by having “Current” as one of its categories.   
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Table 4.1: Features of individual table 
Field Description Data 
Type 
Option Detail 
Id Identifier of the Individual  Numeric   
Surname Surname of the Individual Text   
Name First name of the Individual Text   
Gender Sex of the Individual Text M Male 
   F Female  
DoB Date of birth of the Individual Date   
DoD Date of death of the Individual Date   
Refugee Depicts the nationality or refugee 
status     of the respondent 
Text N South African 
  Y Pre-93 
Refugee 
  M Post-92 Arrival 
   O Other 
 
 
 
 
 
The table also contain the fields, StartObservation and LastObservation. The 
only field that is regularly updated in this table is LastObservation which can be 
linked to the Observation table via a common identifier and indicates the date in 
which the last HDSS interview took place at that household.   
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4.4.3.1 In and out-migration tables   
The in-migration and out-migration tables cover the permanent migration of 
individuals into, out of or within the surveillance area. In case of out -migration, 
the information is usually sourced from the left-behind members of the household 
or neighbours. There is a field named InternalMigration in both the In-Migration 
and Out-Migration tables indicating whether the movement of the individual is 
within the study site. Additionally, there is another field labelled MovePlace that 
is similar to both tables and it indicates the name of the place that the respondents 
migrated to or from. The MoveType field is the category of place where the 
respondents moved to. The variable for Reason contains information on why the 
respondents relocated and these include reasons are related to employment, 
marriage, family, academics, and household relocation among other reasons. 
Features of these tables can be found in Table 4.3.  
 
4.4.3 Migration tables 
The Agincourt HDSS contains three main tables on the movement of individuals 
from one place to another, namely, in-migration, out-migration and resident 
status.   
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Table 4.2:  Features of the residence table 
Field Description 
Data 
Type 
Option Detail 
Id Identifier of the Individual  Numeric   
Residence Identifier of residence data Numeric   
StartDate Start date of an individual in a 
particular place of residence 
Date   
EndDate End date of an individual in a 
particular place of residence 
Date   
InitiatingEventType Event that initiates the 
residency  
of an individual 
Text A Census 
B Birth 
M In-Migration 
TerminatingEventT
ype 
Event that terminate the 
residency  
of an individual 
Text D Death 
M 
Out-
migration 
C Current 
StartObservation  Observation identifier that 
matches  
the start of an individual 
Numeric   
LastObservation  Observation identifier that 
matches  
the end of an individual 
Numeric   
 
 
 
4.4.3.2  Resident status table 
The Resident Status table portrays information on the temporary migration of 
individuals and how much time he or she spends in the study area during the 
year preceding the census, that is, 12 months prior the current interview or 
census date.  
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The data in the Resident Status table are updated on an annual basis. It contains 
identifiers - Id and observation - that could be found in the individual and the 
observation tables respectively.  In order words, this table can be linked to the 
Individual table directly to get the demographic details of the respondents on 
many-to-one basis. On the other hand, it can be connected to the Observation 
table to retrieve the observation date of a particular interview.  
 
Table 4.3: Features of in-migration and out-migration tables 
Field Description Data Type Option Detail 
Residence  Residence identifier Numeric   
InternalMigration Indicates intra-site move  Numeric Y Yes 
  N No 
MovePlace Reports the place to where the 
individual moved 
Text  
 
MoveType Type of move Text '-' Internal migration 
   A Agincourt area 
   B Bushbuckridge area 
   M Mozambique 
   O Other area 
   P PWV* area 
   U Other urban 
Province Name of the province Text   
Reason Reasons for migration Text   
* - PWV - Pretoria-Witwatersrand-Vereeniging area (Gauteng)       
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The Resident Status table contains the variable ResMonths which is the sum of 
months that the individual was present at the location, added up over the year 
prior to the census interview. It also contained another main field, ResStatus 
that explicitly categorises the individual’s residence status. A ResStatus 
category ‘P’ (permanent resident) is a person  that resided in the area for at least 
six months of the previous year.  Another ResStatus category ‘M’ (migrant) 
captures the temporary migrants who were away from the household for more 
than six months of the previous year for work purposes. A third ResS tatus 
category ‘O’ (other migrant) captures the temporary migrants who were away 
from the household for more than six months of the previous year for purposes  
other than work. Another category is ‘V’ (visitor) when the person is not a 
member of the household and has not yet met the residency criteria.  
 
Table 4.4: Features of resident status table 
Field Description Data Type Option Detail 
Id Identifier of the Individual  Numeric   
Observation Observation Identifier  Numeric   
ResMonths Number of months during the 
previous 12 months the  
individual resided in study area 
Numeric   
ResStatus Residency status of the individual Text M Migrant 
   O Other 
   P Permanent 
   V Visitor 
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4.4.2 Deaths table 
The Deaths Table captures information on all deaths in the HDSS population. 
The table contains a field giving the date of death provided by the household 
respondent. The Death-Local field shows whether the deceased died within the 
study area or elsewhere. The Death-Local field makes provision for those who 
died outside the study. This is justifiable as the residents with chronic or life -
threatening ailment might die in a health care facility that is located outside the 
study area while receiving treatment.   
 
 
Table 4.5: Features of death table 
Field Description Type Option Detail 
Id Identifier of the Individual Numeric   
DeathLocal Shows whether the death 
occurred within the site 
Text Y Yes 
   N No 
     
MainCause  the main cause of death Text   
DeathRegistration Shows whether the event  
was registered or not 
Text Y Yes 
 N No 
ImmediateCause  immediate cause of death Text   
Contributory1  The first  contributory cause  
of death 
Text 
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Contributory2 The second contributory cause 
 of death 
 
 
Text 
  
 
4.4.3 Establishing probable cause of death by verbal autopsy  
There is usually certainty about whether or not a person has died, but it can be 
much less certain what the cause of the death is. This is further complicated by 
the fact that not all deaths occur in a health facility, and this proportion is higher 
in rural areas where health facilities and professionals are often limited. In 
South Africa, the process of generating the death certificate, as stipulated by 
the Department of Home Affairs (DHA), entails three individuals being asked 
to complete different sections of the death form, namely: (i) the person who 
approaches the DHA with the intention of reporting the case of mortality (ii) a 
representative of the DHA and (iii) a medical practitioner, in whose absence a 
traditional leader can be eligible to complete the form, which mostly occurs in 
rural areas (Department-of-Home-Affairs 2013). However, obtaining data from 
this system of vital registration for research can be cumbersome, as the data are 
often missing, incomplete or inaccurate (Joubert, Bradshaw, Kabudula et al. 
2014). 
 
A number of studies have indicated that attributing probable causes of death by 
verbal autopsy can be more reliable than death certificates (Chandramohan, 
Maude, Rodrigues et al. 1998, Gajalakshmi, Peto, Kanaka et al. 2002, Setel, 
Rao, Hemed et al. 2006). The verbal autopsy method of assigning the cause of 
83 
death entails asking the family members or closest care-giver of the deceased 
to describe the symptoms and circumstances of the death, with allowance in 
weeks usually being made for the bereaved to mourn their dead (Kahn, Tollman, 
Garenne et al. 1999, Kahn 2006). This approach has been employed by more 
than 30 Health and Demographic Surveillance System sites that are in operation 
in a number of countries namely: Ghana, India, Kenya, Nigeria, South Africa, 
Tanzania, Thailand, etc. (Soleman, Chandramohan, and Shibuya 2006). 
 
In the Agincourt HDSS the verbal autopsy technique involves sending trained 
interviewers to the households that reported the death of a household member 
during the annual census. The questionnaires contain both closed and open-
ended questions. The forms are tailored towards information on the 
circumstances surrounding the reported deaths, and the signs, symptoms and 
other traits that the deceased manifested at the time of their dying. In case of 
frequent symptoms, e.g. coughing, the respondents are asked further questions 
to better characterise the symptom. In addition to establishing the probable main 
cause of death, the verbal autopsy instrument also attempts to identify 
contributory causes.  
 
To assign a cause of death based on the verbal autopsy data, an algorithmic-
based program is used that incorporates Bayesian probabilistic modelling 
(Byass, Kahn, Fottrell et al. 2010).  For this study, the InterVA version 4 was 
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used. Physicians and other experts are involved in assessing and evaluating the 
algorithms. An alternative approach involves the employment of two medical 
practitioners who go through the verbal autopsy data and assign the probable 
cause of death. An advantage of obtaining the causes of death using the InterVA 
system over the manual assignment by medical personnel is that it gives 
consistent causes over the years (Byass, Chandramohan, Clark et al. 2012, 
Byass, Kahn, Fottrell et al. 2010, Byass, Calvert, Miiro-Nakiyingi et al. 2013). 
Additionally, it requires no medical personnel and is faster and cheaper to 
implement. Table 4.6 shows the categories of cause of death determined by 
verbal autopsy used in this analysis.  
 
4.5 Event History Analysis data structure 
So far, this chapter has described the HDSS operation in some detail, with a 
special focus on the data structure. Now, the focus changes to how this has been 
transformed for the analysis conducted in this thesis.  
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Table 4.6: Cause of death categories based on InterVA 
Cause Category Specific Cause 
AIDS/TB  AIDS 
 Pulmonary tuberculosis (TB) 
 
Other Infectious Diseases  Acute respiratory infection incl pneumonia 
 Diarrhoeal diseases 
 Haemorrhagic fever 
 Malaria 
 Measles 
 Meningitis and encephalitis 
 Neonatal sepsis 
 Other and unspecified infect dis 
 Pertussis 
 Pregnancy-related sepsis 
 Sepsis (non-obstetric) 
 
Non Communicable Diseases (NCDs)  Acute abdomen 
 Acute cardiac disease 
 Anaemia of pregnancy 
 Asthma 
 Birth asphyxia 
 Breast neoplasms 
 Chronic obstructive pulmonary disease 
 Congenital malformation 
 Diabetes mellitus 
 Digestive neoplasms 
 Ectopic pregnancy 
 Epilepsy 
 Liver cirrhosis 
 Neonatal pneumonia 
 Obstetric haemorrhage 
 Oral neoplasms 
 Other and unspecified NCD 
 Other and unspecified neoplasms 
 Pregnancy-induced hypertension 
 Prematurity 
 Renal failure 
 Respiratory neoplasms 
 Severe anaemia 
 Severe malnutrition 
 Stroke 
 Reproductive neoplasms MF 
 
External Causes  Abortion 
 Drowning  
 exposure to smoke fire & flame 
 Poisoning & noxious substance 
86 
 Assault 
 Suicide 
 Road traffic accident 
 
Unknown Causes   Other and unspecified maternal CoD  
  Other and unspecified neonatal CoD  
  Indeterminate 
 
 
 
4.5.1 Creating a biographical file for event history analysis  
 
The Health and Demographic Surveillance System data is t ransformed into an 
event history analysis structure. The HDSS is well-suited because it can be used 
to construct a longitudinal, biographical file for individuals. This has a time-
line that shows when individuals enter and when they leave the population. 
Associated with each individual is a record of their demographic events, 
namely, migration, fertility, mortality as well as the changing status of socio -
economic, educational and labour force experiences. To prepare the data for the 
biographical file format used in the event history analysis, the relational data 
model described above has to be transformed from a ‘wide’ format , in which 
multiple events are linked to an individual, to a ‘long’ data format, where 
multiple records exist for each individual, with each record representing an 
event that brings a person into or out of the population.  
 
To accomplish this, the variables StartDate and EndDate were merged into one 
field called EventDate. In the same way, Initiating-Event-Type and 
Terminating-Event-Type were combined to produce EventType variable. The 
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outcome of this merger can be seen in Table 4.8 which is made up of 
hypothetical records, to demonstrate the final data structure obtained, of an 
individual with Id “FMCPT” who in-migrated into the study site on 2003-12-
15 and later died in 2009-12-31. The table is transformed from ‘wide’ to ‘long’ 
by collapsing the date and event variables. 
 
Table 4.7: Hypothetical record of an individual - wide data format  
Id Location StartDate EndDate 
Initiating-Event-
Type 
Terminating-Event-
Type 
FMCPT FFFXXX 2003-12-15 2009-12-31 In-Migration Death 
 
Table 4.8: Hypothetical record of an individual - long format 
Id Location EventDate EventType 
FMCPT FFFXXX 2003-12-15 In-Migration 
FMCPT FFFXXX 2009-12-31 Death 
 
This study uses Agincourt HDSS data spanning 12 years, starting from 1st 
January, 2000 to 31st December, 2011, which is a period over which the key 
socio-economic variables are available, and ending with the las t full year of 
data at the onset of this project, i.e. 2011. The early period marked an era when 
HIV/TB was very high while the late period fell into a season when anti-
retroviral drugs were available.   
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The target group for this study is male and female migrants aged 20 to 69 years 
at the date of analysis, representing all migrants captured in the HDSS in this 
period. Migrants are defined as two types: (i) newly resident people who moved 
into the study location; (ii) return migrants who originally left the study 
population and returned after spending time outside the study area. A six 
months threshold period was used to distinguish between migrants and visitors. 
That is, if a person stayed in a household for less than six months they are not 
considered part of the population because are deemed not to have been exposed 
enough to the prevailing situation in the place of residence. This threshold has 
been used in other studies, for example,  Bocquier, Collinson et al (2014). In 
the course of the analysis, respondents based on the nature of their migration 
experience were categorised into return migrant, in-migrant and non-migrant. 
 
4.5.2 The person-time approach 
The concept of person-time is the span of time that an individual resides in the 
study population. It can take any form of any time-unit, e.g. person-year or 
person-month. The person-time approach involves quantifying the time that an 
individual spends in the study location. It is especially helpful when the study 
population under consideration is not static, for instance, the resident status of 
individuals can fluctuate across the period of analysis. Person-time also 
provides a reliable denominator when rates (e.g. mortality rate) are calculated 
for a certain period of time (e.g. a specific year). The total person-time at risk 
is a more accurate measure of a population denominator that the count of people 
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who are present at a given date regardless of their duration of residence. 
Alternative methods, such as using the frequency distribution of people 
regardless of their duration of residence, can distort the measure of the true 
population at risk.  
 
Another alternative approach to estimating the denominator is to adopt the mid-
time population approach, which entails computing the number of people 
present at a mid-time point of a time interval, e.g. mid-year. This approach is 
limited by the fact that it is based on the assumption that the entry and exit 
events or criteria are proportionately distributed throughout the given period 
and that each resident that leaves the population contributes six months of time 
i.e. half of a year. This assumption may be false as the exit events are not evenly 
distributed over the period.  
 
To illustrate the concept of person years, Figure 4.11 shows five hypothetical 
respondents and the amount time that each of them contributed in a given year, 
t. The respondent labelled A became eligible to be included in the analysis by 
in-migration. He became part of the population at the end of the first quarter of 
year. However, this individual died at the end of the third quarter of the year 
thereby contributing only a half of the year i.e. 0.5 person-years. This scenario 
is different for individuals B and D as they existed for the entire year t with 
each contributing one person-year. Participant C, in the last quarter of the year, 
became part of the analysis by attaining the age of 20 years and remained 
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present in the population for the remainder of the period contributing 0.25 in 
person-years. The same pattern was observed for participant E, who also 
contributed 0.25 person–years even though he resided in the site in a different 
quarter of the year. In total, the person-years of the five respondents is 3 which 
is similar to having three individuals at risk for a year. This approach was 
implemented using Stata software program later discussed in this chapter.  
 
 
Figure 4.11: Hypothetical diagram showing the person-year representation of 
five respondents   
 
---In-migration ---->
----Aged 20 years-->
0,50
1,00
0,25
1,00
0,25
--------Death -----> 
--Out-migration --->
0,00 0,25 0,50 0,75 1,00
A
B
C
D
E
Year (t)
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4.6  Data management to get into the EHA data structure 
As explained above, the Residence table contains information on the events 
marking the commencement and termination of the residency episode of every 
respondent in the study area.  Also, the Resident Status table concerns the 
amount of time in which an individual was resident in the study population in 
the year preceding the census interview. The subsequent paragraphs entail the 
steps adopted to create the biographical file and include the migration variable 
used in this analysis.  
 
The number one step involves the transformation of data in the residence table 
from wide to long format with the aid of the Stata software. As an illustrati on, 
an example of data from the residence table in wide format was transformed to 
a long format. The outcome of carrying the transformation exercise is illustrated 
in Table 4.8. Although the tables show that the individual in question started 
his residence on 15th December, 2003 as an in-migrant and later concluded his 
residence episode on 31st December, 2009 as a result of death, there was no 
information on the movement of this individual on a short term basis. The rural 
community living in Agincourt HDSS site is known for circular migration. 
Some residents leave the area temporarily to go and work outside the study area 
(Collinson, Wolff, Tollman et al. 2006). Hence, there is the need to include the 
data that from the residence status table for information on temporary 
migration.   
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The second step to quantifying the migration variable involves the selection of 
individuals to use for the analysis from the residence status table. From the 
resident status table, only people who meet the definition of temporary migrant 
are selected. The third step involves computing the event dates from the 
available variables, in a process known as ‘flattening the temporary migrations’. 
Unlike the residence table, the residence status table is already a status 
observation table so the data are in long data format already and are updated on 
an annual basis. Because temporary migrants are circulatory, often in short 
cycles, i.e. moving frequently to and from a work place and home location there 
is not usually a clear date at which a migration event has occurred. But for the 
event history analysis a migration date is needed and must be imputed based on 
the available data. The solution employed is to use the observation date i.e. the 
date in which the respective individual was interviewed. 
 
Using ‘ObservationDate’ and ‘ResMonths’ the key dates can be estimated that 
determine the duration of residence of individuals. The first set of dates entails 
the date in which a respondent took on the status of a temporary migrant and 
this was derived by subtracting 12 months from the ObservationDate. This 
computation led to a date variable being generated named EventDate, which is 
the date of move, as is recorded in the residence episode table. The subsequent 
date values are generated from this variable. In the event history structure the 
event type was labelled “TMIG”. The next step is to estimate the date of return 
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migration in which the temporary migrant returned back to the Agincourt HDSS 
population. This date is estimated by subtracting the value of ResMonths from 
the difference of the ObservationDate and six months.  
 
The event type in this case was labelled “INTMG”. Also, labelled “OUTTMG” 
is the event marking the date in which a member a short-term migrant is 
estimated to depart out of Agincourt HDSS site temporarily. The final step is to 
label the event type as “RES” which is the type of event that aligns to the date 
in which a temporary migrant becomes a resident again, which matches the last 
date of observation for the migrant.  
 
The last step entails merging the two datasets originating from the residence 
and resident status tables. With this information the following migration status 
categories were created (i) return migrant, which was further split into short and 
long-term return migrant and (ii) in-migrant, which was also divided into short 
and long term durations of the respondents residing in the study population after 
in-migration. The short-term duration is between 6 months and 5 years while 
the long-term duration is 5 years and longer. 
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Table 4.9: Description of the migration codes 
Status Description 
TMIG A status denoting an individual who takes on the status of a 
temporary migrant. 
RES A status denoting a previous temporary migrant who is now a 
resident. 
INTMG This denotes the start of a temporary migration episode. 
OUTTMG This denotes the start of a temporary migration episode. 
IMG A status denoting an in-migrant 
OMG A status denoting an out-migrant 
 
 
4.7 Bringing in the time-changing covariates into the Event History Analysis 
data structure at individual and household levels 
4.7.1 Education status 
Education status is an independent variable drawn from the Education status table of 
the Agincourt HDSS database. It is similar to the Resident Status in that it is a status 
observation can is repeatedly updated over time. However, the data in this table are 
collected periodically. For this entity, the baseline collection of data took place in 1992 
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for all the residents of Agincourt. After 1992, many rounds of education data have been 
collected specifically in the following years: 1997, 2002, 2006 and 2009. The field is 
also updated when people in-migrate into the study site. Education is a field in this table 
and it refers to the highest level of education attained by the respondents. It is the made 
up of a range of options as shown in Table 4.11. However, these options were later 
recoded into four new categories, namely, no education, primary, secondary, tertiary, 
which can be seen in Table 4.10.  
 
Because education status is not collected annually, provision was made for the 
missing data points by imputation. This approach entails replacing the missing 
values for an individual based on the data that have been collected at a point 
preceding or following the current year of interest. For instance, an individual 
who reported being in grade 10 in 2002 and grade 12 in 2004 respectively can 
be assumed to be in grade 11 in 2003. The perceived shortcoming of this 
approach is that, in reality, the margin can be wider than the one cited in the 
example and some pupils could repeat classes. However, these issues are not 
expected to introduce bias into the results of this study, because the respondents 
are restricted to adult ages who have either completed their studies or are at the 
advanced stage. Also, the use of broad categories namely: none, primary, 
secondary and tertiary rather than yearly grade would minimise bias. More 
importantly, the Agincourt HDSS database has a number of data quality rules 
that have been programmed into its database to facilitate accuracy and 
consistency of its data.  
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Table 4.10: Recoded education status table 
Category Description Previous Category* 
0 None C,N,R,‘‒’ 
1 Primary 1,2,3, 4, A, A1, A2, B, M1, M2, M3, M4, M5, M6 
2 Secondary 5, 6, 7,8, 9, A3, A4, M7, M8, M9, M10, M11, M12 
3 Tertiary H,  L1, L2, N1, N2, N3, N4, T1, T2,  U1, U2 
*See codes below in Table 4.11 
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Table 4.11: Features of the education status table 
Field Description Data Type Option Detail 
Id Identifier of the Individual  Numeric   
Observation Observation Identifier  Numeric   
Education The highest level of  Text   ‘‒’ Not applicable  
 education achieved     R Preschool  
      C Crèche  
      N No formal education 
      A Sub-A/Grade 1  
      B Sub-B/Grade 2  
      1 Standard 1/Grade 3  
      2 Standard 2/Grade 4  
      3 Standard 3/Grade 5  
      4 Standard 4/Grade 6  
      5 Standard 5/Grade 7  
      6 Standard 6/Grade 8  
      7 Standard 7/Grade 9  
      8 Standard 8/Grade 10  
      9 Standard 9/Grade 11  
      0 Standard 10/Matric  
      M1 Mozambican Grade 1  
      M2 Mozambican Grade 2  
      M3 Mozambican Grade 3  
      M4 Mozambican Grade 4  
      M5 Mozambican Grade 5  
      M6 Mozambican Grade 6  
      M7 Mozambican Grade 7  
      M8 Mozambican Grade 8  
      M9 Mozambican Grade 9  
      M10 Mozambican Grade 10  
      M11 Mozambican Grade 11  
      M12 Mozambican Grade 12  
      A1 ABET Level 1 
      A2 ABET Level 2 
      A3 ABET Level 3 
      A4 ABET Level 4 
      H Higher education - deprecated 
      L1 Incomplete college diploma 
      L2 College diploma in completed     
      N1 NQF Level 1 
      N2 NQF Level 2 
      N3 NQF Level 3 
      N4 NQF Level 4 
      T1 Incomplete UoT diploma/degree 
      T2 Technical completed  
      U1 Incomplete university degree 
      U2 University degree completed 
          NQF - National Qualification Framework;  ABET - Adult Basic Education & Training 
          UoT – University of Technology 
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4.7.2 Socio-economic Status  
Household Asset Status Table 
In this study, the household asset status variables were used to construct an 
aggregated socio-economic status (SES) variable. The data in Asset Status table 
are collected at the household level biennially. Being a household-level record 
the assets are considered to be shared by each member of the household. These 
assets can be categorised into the following groups: modern assets, dwelling or 
housing structure, sanitation facilities and livestock ownership.  
 
The first category entails the modern assets which consist of home appliances 
(e.g. stove, fridge); electronics (e.g. TV, video, radio, cell-phone); vehicles 
(car, motor bike and bicycle). The second category is housing structure which 
holds data on the structural make-up of the buildings that are occupied by the 
residents. Specifically, it comprises a variable such as walls, which indicates 
whether the house was built using modern bricks, mud, wood or other materials. 
It also contains another variable called roof, which provides information on the 
kind of materials used in manufacturing the roof, comprising tiles, corrugated 
iron, thatch, etc. Similarly, floor variable falls under the housing structure 
category with information on the construction materials used for the floor , 
namely, tiles, cement, wood, mat, modern carpet etc. While rooms and 
bedrooms show the number of living spaces in the dwelling. Lastly, the 
construct variable answers the question on whether the house has reached a 
completion stage or not. 
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The third group of assets are in form of facilities that engender cleanliness and 
convenience in sanitation. There are two variables in the Asset Status table that 
capture sanitation namely: ToiletType and ToiletFac. The field, ToiletType 
specifies the type of the available toilet and this  ranges from modern (i.e. 
flushable), pit latrine to ventilated improved pit latrine (VIP) and none. 
Meanwhile, ToiletFac indicates the location of the toilet, whether it is in the 
house, yard, bush or neighbouring house. In the same vein, WaterAvail reports 
on the availability and frequency of water supply while WaterSupply contains 
information on the source of water. Being a rural area, the residents are able to 
rear livestock. Thus, the fourth category of assets is livestock and it comprises cattle, 
goats, poultry and pigs. The last group is the supply of electricity.  
 
Table 4.12 contains the details of the Asset Status table in tabular form. It should be 
noted that in this analysis, the Asset Status data were not used in their raw form but 
were processed to generate an indicator of household socio-economic status.  The 
following section shows how this was done.   
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Table 4.12: Features of the asset status table 
Field Description Data Type Option Detail 
Household Identifier of the Household Numeric   
Observation Observation Identifier  Numeric   
Stove 
Modern Assets 
Text Y/N Yes/No 
Fridge   
TV   
Video   
Radio   
CellPhone   
Car   
Motor Bike   
Walls Housing Structure Text 1 Brick 
2 Cement 
3 Other Modern 
4 Stabilized mud 
5 Traditional mud 
6 Wood 
7 Other Informal 
Roof Text 1 Tiles 
2 Corrugated iron 
3 Other modern 
4 Thatch 
5 Other informal 
Floor Text 1 Tiles 
2 Cement 
3 Modern carpet 
4 Wood 
5 Other modern 
6 Dirt 
7 Mat 
8 Other Traditional 
Rooms Numeric   
Bedrooms Numeric   
Construct Text Y/ N Yes/ No 
ToiletFac Sanitary Amenity Text 1 In house 
2 In yard 
3 Other house 
4 Bush 
ToiletType Text 1 Modern 
2 VIP 
3 Pit Toilet 
4 None 
Cart Livestock Text 1 None 
Cattle 2 1-10 
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Goats 3 11-40 
Poultry 4 more than 40 
Pigs  5 Yes, but number unknown 
WaterSup  Text   
WaterAvail   Text  
 
 
 
4.7.3  Computation of socio-economic status indices 
 
The process of deriving the SES index begins with recoding all the variables in 
the Asset Status from text to numeric where necessary. For the dichotomous 
variables with yes or no option such as stove, a value of 1 was allocated to ‘Yes’ 
while 0 was allocated to ‘No’. The other categorical variables were allocated 
unique values based on their respective weights in terms of quality and 
relevance that each of their options is perceived to carry. The range varies from 
variable to variable. For instance, ToiletFac is recoded thus: 0 
‘unknown/missing’ 1 ‘bush’, 2 ‘other house’, 3 ‘in yard’ and 4 ‘in house’. 
Subsequently, the assets were grouped as follows: - ‘modern assets’, ‘dwelling 
structure’, ‘water and sanitation’, ‘livestock assets’ and ‘power supply’. 
Explanation has been provided on the fields that constitute these groupings in 
the previous section. 
 
The recoded values were then standardised at the level of each variable to fall 
between 0 and 1, by dividing the observed values by the maximum value 
observable in each field. Using the ToiletFac again as an example, the 
standardised values would be as follows, 0/0=0 ‘unknown’, 1 /4=0.25 ‘bush’, 
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2/4=0.5 ‘other house’, 3/4=0.75 ‘in yard’ and 4/4=1.00 ‘in house’. This was 
followed by the aggregation within each of the asset groupings, resulting in the 
following variables: modern_sum, dwell_sum, sanitation_sum, power_sum and 
livestock_sum. The five aggregated variables were also standardised using the 
same approach above, i.e. dividing by the maximum observed value to get a 
range from 0 -1, and summed to derive the overall SES score, which ranges 
from 0 - 5. The choice of this approach was based on the fact that a previous 
study on the dynamics of migration and livelihood in rural South Africa that 
adopted the same dataset discovered that the indicator substantially correlates 
with the standing wealth  (Collinson 2009)  
 
The refugee field denotes whether a resident is a South African or national of 
another country. There exist two categories for the Mozambicans – one, for the 
citizens of Mozambique who arrived in South Africa on or before 1992 and the 
other, for those who came in afterwards. However, in this analysis the refugee 
was recoded to have only two categories South African and Mozambican. There 
is no appreciable difference between the two categories of Mozambicans. Also, 
the people from countries other than South Africa and Mozambique constitute 
a minute proportion of study population. Variable refugee was renamed 
nationality to reflect the content of the variable. It is important to note that these 
variables do not change with time.  
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4.8 Data quality checks in the EHA data structure 
 
The data was exported from the Microsoft SQL Server database platform to 
Stata, which is a software program whose main function is to perform data 
analysis and statistical modelling. This program also possesses the capacity for 
exploring the quality of data. The data in residence table was transformed from 
wide to long format to allow analysis, as explained above. On the assessment 
of the quality of the data, since the data originated from a longitudinal survey, 
it is presumed that date and event could pose challenges to the quality of the 
data. Therefore, the following subsections explain the approaches or techniques 
employed to examine the data. They also contain information on how the 
deficiency in the data was handled. 
 
4.8.1 Date consistency check 
In preparing the data for analysis, efforts were made to ensure that the dat es are 
consistent. The main dataset emerged as a result of merging the data in the 
residence and individual tables. It is important to reiterate that the relationship 
between the residences and individuals tables is one-to-one. Therefore, there is 
no need to worry about transforming the latter table. The resulting table 
comprises three date variables namely date of birth (DoB) sourced from the 
individual table and residence start date (StartDate) and end date (EndDate) of 
the respondents extracted from the residences table.  
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Before the StartDate and the EndDate were merged to form a single date called 
EventDate, as described in Section 4.9.2, a set of commands was run in Stata to 
check whether StartDate is equal to EndDate and whether the EndDate is equal 
to the prior StartDate. By running this command, more than a thousand cases of 
inconsistent data were generated. However, most of the retrieved cases were 
legitimate as a child can be given birth to and either died or out -migrated with 
his parents on the same day. Also, there is the possibility of an individual that 
out-migrated from a place within the Agincourt HDSS to another within the 
study area to have his date of out-migration and in-migration being the same. 
Most statistical software of data analysis, including Stata, would systematically 
remove these people from the event history analysis as they contribute zero time 
in the time-to-event analysis.  
 
Because of this scenario, there was the need to make provision for the 
accommodation of people who experienced two events, which occurred on the 
same date. In order to handle these cases, six hours in unit of time was added 
to the case of death or out-migration occurring immediately after birth on the 
same day while 12 hour was added to the case of out-migration being followed 
instantaneously by in-migration. The solution was made possible by converting 
all the date variables from “Day-Month-Year” format to “Day-Month-Year-
Hour-Minute-Second” format which is supported in Stata. This approach 
ensures that the respondents are preserved in the sample. More importantly, the 
allocation of the time unit was based on the assumption that the people might 
still incur certain amount of time as they transit from one demographic event to 
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another and that could take the number of hours added on the average. It is 
interesting to note that there is no inconsistent case of StartDate greater than 
EndDate as the Agincourt HDSS has in-built checks in its database mentioned 
previously to prevent them. 
 
4.8.2 Event consistency check using a matrix 
The next major consistency check was performed on the demographic events 
e.g. births, deaths, etc. The aim of carrying out this exercise is to ensure that 
the events follow an expected pattern of an inward event being followed in time 
by an outward event, because it would be an error if an inward event is followed 
by another inward event. This line of reasoning was extended to the entire 
Agincourt population available at the time (i.e. 1992 to 2011). For some of the 
respondents their first event was experienced or recorded at the beginning of 
the surveillance. Thus, introducing the consistency check in the year 2000, more 
than a decade after the baseline data were collected, would have led to the 
truncation of some vital information on how their events progressed.  
 
 
Meanwhile, the event consistency check was aided by the creation of a matrix 
(in Fugure 4.8) showing a cross-tabulation of a set of event mostly initiating 
event in row namely: (i) Census Enumeration (ENU), (ii) Birth (BTH), (ii i) In-
Migration (IMG) and (iv) Out-Migration (OMG) to form Start Event variable. 
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And, the following event variable, which comprises mostly the terminating 
events in column including the following  (i) Death (DTH), (ii) IMG, (iii) OMG 
and (iv) current (CUR) as at cut-off date.  
 
The matrix shown in Figure 4.12 is the tabulation of the Start Event and 
following events variables. The inclusion of both IMG and OMG in both rows 
and columns was not an oversight and is useful to identify sequential errors. A 
respondent has to experience IMG first before OMG.  ENU cannot be followed 
by IMG as both are initiating events. Similarly, a child cannot be born two 
times, neither can an individual experience death twice. Specifically, the 
following are the sequences are not tenable and should be rectified.   
 ENU followed by IMG or ENU  
 BTH followed by IMG or BTH  
 IMG followed by IMG  
 OMG followed by OMG or DTH or CUR  
 DTH followed by DTH or IMG or OMG or DTH or CUR  
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Following Event 
Event  ENU BTH IMG OMG DTH CUR 
ENU X X X √ √ √ 
BTH X X X √ √ √ 
IMG X X X √ √ √ 
OMG X X √ X √ √ 
DTH X X X X X X 
CUR X X X X X X 
Figure 4.12: Event matrix diagram 
 
Table 4.13 shows the results of applying the matrix to the event data of 
Agincourt HDSS. A very few number of inconsistent cases were retrieved - nine 
in total. There was a scenario of OMG being followed by BTH scenario – five 
cases. Also, there were another situation of DTH being followed by IMG – two 
cases were observed. Similarly, the matrix shows a single case of OMG being 
preceded by DTH.  
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Table 4.13: Agincourt events matrix (raw), 1992-2011 
 Following Event 
 Start 
Event 
ENU BTH IMG OMG DTH CUR . Total 
ENU 0 0 0 38,386 5,851 17,022 0 61,259 
BTH 0 0 0 15,534 1,800 18,631 0 35,965 
IMG 0 0 0 45,756 4,104 42,163 1 92,024 
OMG 0 5 3,343 0 0 0 96,329 99,677 
DTH 0 0 2 1 0 0 11,752 11,755 
CUR 0 0 0 0 0 0 77,816 77,816 
Total 0 5 3,345 99,677 11,755 77,816 185,898 378,496 
 
Table 4.14: Agincourt events matrix (corrected), 1992-2011 
Following Event 
 
Start Event IMG OMG DTH CUR . Total 
ENU 0 38,385 5,851 17,020 0 61,256 
BTH 0 15,529 1,800 18,631 0 35,960 
IMG 0 45,765 4,102 42,160 0 92,027 
OMG 3,348 0 0 0 96,331 99,679 
DTH 0 0 0 0 11,753 11,753 
CUR 0 0 0 0 77,811 77,811 
Total 3,348 99,679 11,753 77,811 185,895 378,486 
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Lastly, another case of IMG being followed by a dot instead of CUR was seen. 
In treating these inconsistencies, the Agincourt HDSS analytical database was 
accessed and the inconsistent values were rectified in consultation with the 
original instrument of data collection i.e. completed questionnaires.  
 
Table 4.14 contains the cleaned version of the matrix. It should be noted that 
some of the cases occurred prior to the current year of  interest, which justifies 
the extension of the consistency checks to the year 1992.  
 
4.9 Method of statistical analysis  
This section is devoted to describing the technique that was adopted in 
performing data analysis in this research project. In general,  taking into 
consideration the longitudinal nature of the dataset, the Fine and Gray (1999) 
model of mortality hazard was employed to answer the research questions. The 
period of observation started on the 1st of January, 2000 and ended on the 31st 
December, 2011. The outcome of primary interest is AIDS/TB death while 
categories of migration status are the main predictive variables examined in the 
study. Although, the subjects of analysis are migrants,  for the sake of 
comparison non-migrants were included in the study. 
 
Although the Cox proportional hazard model is widely adopted in event history 
analysis, it is not an appropriate tool to employ for the current analysis, as it is 
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only suitable for studying the transition of an individual from one state to 
another e.g. from alive to dead. In order words, Cox hazard model is limited 
when the outcome event is composed of several categories. This requires a 
competing risk model, which is the main the reason for selecting the Fine and 
Gray (1999) model to answer this question. Additionally, the Fine and Gray 
(1999) model, unlike the Cox proportional hazard model does not make any 
assumption that competing risk events are independent of each other.  
 
In other words, the Cox model applied to competing risk make the implicit 
assumption that the causes of death are independent of one another. This is 
because for each specific cause, the other causes are treated as censored 
observations the same way as true censoring due to the end of follow-up. When 
treating the cause-specific hazards independently their sum does not add up to 
the total death hazards.  
 
The Fine and Gray model built on the cumulative incidence function that 
represent better the proportion of individuals dying of each cause of death. This 
model does not assume independence between causes. For each specific cause, 
the other causes are treated not as censored observations but explicitly as 
competing risks. Also the sum of the cause-specific cumulative incidence 
functions does add up to the failure function (i.e. the inverse of the Kaplan -
Meier survival function for overall death).  
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Moreover the Fine and Gray model, by making use of the cumulative incidence 
function (itself based on cause-specific hazards) does not impose any 
assumptions on the shape of the cause-specific hazards unlike parametric 
competing risks models that use Weibull or exponential functions to adjust the 
cause-specific hazards. In other words, the pattern of cause-specific hazards is 
driven by the data and not by the researcher, which therefore the risks of biases 
in the analysis.  
 
Causality, although it can never be ascertained, is approached as closely as data 
allow through careful time control of covariates. The principle of anteriority of 
the cause on the effect is always respected. For example, the main covariate, 
the migration status (in-migrant, return migrant, and non-migrant) is defined at 
the beginning of each exposure episode and therefore precede the (potential) 
death event. Similarly the duration of exposure is controlled for. For example a 
return migrant will change status from short-term to long-term once the duration 
threshold of 5 years is reached. In much the same way a change of education 
level (e.g. from primary to secondary), the change of SES score, and the entry 
into a new calendar period (e.g. from 2000-2003 to 2004-2007) are treated with 
time-varying. That way changes that can be identified in the time dimension are 
accounted for at the individual level. Of course the high time precision of our 
data does not mean that causal relationships are unequivocal but at least the 
respondent status is given with as much time precision as the data can give. The 
112 
fixed covariates are limited to sex (models are computed separately by sex) and 
to nationality of origin (South Africa vs Mozambique).  
 
To apply the Fine and Gray model as a technique of data analysis, the causes of 
death (CoD) variable adopted for this study was categorised as follows: 
‘AIDS/TB’, ‘NCDs’, ‘external causes’ and ‘other infectious diseases’, with 
indeterminate causes coded as missing. The CoD was construed as the 
dependent variable in the analysis.  Similarly, a category was created for the 
migrant status variable and it comprised the following options. Non-migrant is 
the first option or category and it doubles as the reference category to facilitate 
the interpretation of the results. The other categories are as follows: ‘short-term 
return migrant’, ‘long-term return migrant’, ‘short-term in-migrant’ and ‘long-
term in-migrant’. The short term duration is between 6 months and 5 years while 
long-term is 5 years and above. The definition of who is a migrant has been 
stated in Section 4.5.1 under study population.  
 
Furthermore, the dataset was made ready to perform longitudinal analysis by 
running a set of syntax from Stata, the statistical software package used in 
carrying out the analysis. It is important to note that firstly the dataset was 
transformed from a wide format to the long format necessary for event history 
analysis, as described earlier in this chapter. An excerpt of the syntax with 
description is as follows. It should be noted that the age criteria has been 
factored into the dataset.  
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After the preparation of the data for event history analysis, the second step 
entails the investigation of the relationship between migration and mortality by 
running the Fine and Gray model command (stcrreg) on data comprising the 
migrant status (dependent variable) and causes of death (independent variable) 
data as sourced from the Agincourt HDSS database.  It can be seen from the 
Stata set of codes labelled Stata (s2) that stcrreg makes allowance for the 
inclusion of the competing causes of mortality, which are denoted by 
“compete(CoD==2 3 4 5)”. Also, it allows for condition of interest to be 
specified and this resulted in models being fitted separately for male and female 
in this project. In addition to migrant status (main independent variable), the 
program makes provision for other covariates. The investigation of the 
relationship between migration and mortality controls for variables such as 
nationality (South Africa or Mozambican), educational status (none, primary, 
secondary and tertiary), socio-economic status (quintile 1 to 5) and period 
(2000-2003, 2004-2007 and 2008-2011).  
 
There are two main right-censoring scenarios that were encountered in the 
course of the analysis. On one hand is the possibility of a number of respondents 
being unable to stay or live long enough for any of the events of interest to 
occur. As an example, a study participant could out-migrate out of the study 
area or might not be able to meet the inclusion criteria of the study by becoming 
70 years old or not residing in the area for the duration of time specified as a 
condition to be included in the study. In this analysis, the category with the 
highest proportion lost to follow-up is that of the out-migrants. Some out-
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migrants may come back at one point or the other during study period i.e. 2000 
to 2011 to be part of the population under consideration  as the in-migrants who 
are left-censored. In much the same way, many individuals will be under 
observation, i.e. left-censored, only at the start of the study period, 1st January 
2000. To note a participant might live long enough within the study site and 
within the study period, and may fulfil all the conditions for being part of the 
study but might not experience the events of interest as at the cut-off date of the 
study, in this case, 31st December, 2011.  
 
4.10 Fine and Gray model specification  
In specifying the Fine and Gray (1999) model, let 𝑇  denotes time to a 
respondent experiencing an event of interest i.e. mortality time. It is expected 
that death time will vary from one study participant to another and the time 
variable will be in continuous format.  In the same model, let 𝐶 be the mortality 
cause. Here we are interested in mortality due to four groups of causes. Hence, 
the cause of death is categorical in terms of format. Again, in the context of this 
research project, the event is AIDS/TB, NCDs, external causes and other 
infectious diseases. It is interesting to note that with Cox proportional hazard 
model three out of the four competing events of interest would have been right 
censored. That is, they would not be accommodated in the model due to the 
inability to follow-up because they died of causes that are not of interest. The 
alternative method would be to apply the Cox proportional hazed model to each 
cause separately. However, when applying Cox proportional hazed model to a 
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specific cause by deliberately censoring the other subjects that die of other 
competing causes, this will lead to the reduction in the number of subjects as 
the respondents who lose their lives are excluded from the population of those 
that are subject to a risk which is the opposite of what happens in the Fine and 
Gray (1999) model. Equation 1 is a cause-specific hazard 𝜆(𝑡, ℤ) of dying of a 
specific cause 𝑘 (e.g. NCDs) assuming that the respondent has experience death 
at time 𝑡 in the context of all subjects that are predisposed to the same death 
risk at the time. The cause specific hazard model can also be taken as a joint 
distribution of (T, C) with the assumption or restriction that an individual can 
only die of only one cause. 
 
𝜆𝐾(𝑡) =  lim
△𝑡→0
(
𝑃𝑟{𝑡 < 𝑇 +△ 𝑡, 𝐶 = 𝐾|𝑇 ≥ 𝑡}
△ 𝑡
)                    𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 1 
 
 
Futhermore, let cause of death 𝐾  be in the list of mortality cause, which 
comprises cause 1, cause 2, cause, cause 3 up to the nth cause. The 
aforementioned statement can be expressed mathematically with the following 
set of notations: 𝐾 ∈  {1,2,3, … 𝑛}. In this expression, 𝐾 depicts a specific cause 
of death of interest that data can be collected on and it can be any of 1,2,3, … 𝑛 
representing a specific cause. Given that {𝑋𝑖,∆𝑖, ∆𝑖∈𝑖, ℤ𝑖} are evenly distributed 
for  𝑖 = 1, … , 𝑛 , the following 𝑋 = min(𝑇, 𝐶) , ∆= Ι(𝑇 ≤ 𝐶), 𝑎𝑛𝑑 ℤ  are 
observable: characteristics.  
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𝜆𝐾(𝑡|ℤ) =  lim
△𝑡→0
(
𝑃𝑟{𝑡 < 𝑡 + ∆𝑡, 𝐶 = 𝐾|ℤ, {𝑇 ≥ 𝑡}𝑜𝑟(𝑇 < 𝑡 𝑎𝑛𝑑 𝐶 ≠ 𝐾)}
△ 𝑡
)  
 
In building the competing risk model, the interest is in mathematically 
modelling the cumulative incidence function 𝐹𝑘(𝑡) which can be defined as the 
probability of dying from cause  𝐾 in the presence of other causes of death by 
time t. Equation 2, denotes the cumulative incidence function corresponding to 
the the sub-distribution function for the risk K: 
 
𝐹𝐾(𝑡) = Pr (𝑇 ≤ 𝑡, 𝐶 = 𝐾)     Equation 2 
 
Equation 3 is the Fine and Gray (1999) semi-parametric regression model for 
the sub-distribution hazard function. 𝜆𝐾0 in the equation represents the baseline 
sub-distribution hazard. The notation 𝛽0 denotes the treatement effect:  
 
                       𝜆𝐾{𝑡, ℤ} =  𝜆𝐾0 (𝑡)𝑒𝑥𝑝{ℤ
𝑇(𝑡)𝛽0}         Equation 3 
 
The sub-hazards are defined such that: 
 
𝜆𝐾{𝑡, ℤ} = −𝑑𝑙𝑜𝑔{1 − 𝐹𝐾(𝑡, ℤ)}/𝑑𝑡   Equation 4 
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4.11 Ethical issues 
 
The Agincourt HDSS is ethical in the way it goes about collecting data from 
the residents as it obtains either written or oral consent at the levels of 
individual and household, and also at the level of community leadership. 
Specifically, the Agincourt HDSS has been granted ethical approval by the 
committee for research on Human subjects of the University of the 
Witwatersrand, Johannesburg to carry out the study in Agincourt. The reference 
number is M960720.  
 
For over two decades, the Agincourt HDSS Unit has enjoyed valued support 
from the host community. This is evident in the high rate of positive consent 
received from community members. The Unit has a community engagement 
office called the Learning, Information Dissemination and Networking with the 
Community (LINC) office, which has a three-fold agenda: imparting knowledge 
and ideas for personal effectiveness and well-being of community members, 
sharing of statistics and research results for the community leaders to use in 
development efforts, for example when contacting the government to request 
social and infrastructural amenities. Also, it brings the people together for the 
purpose of networking and partnership (Kahn, Collinson, Gómez-Olivé et al. 
2012). 
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4.12 Data limitations  
 
One of the inherent limitations of any migration study is the constraint that 
originates from the inability of a researcher to obtain data both at the origin and 
the destination of the migrants. Also, in secondary data analysis, we are 
restricted to the variables that the Agincourt HDSS has collected. Also, some 
of the available variables of interest are not collected annually and some are 
collected at the household level rather than individual. For instance, Asset 
Status data are collected biennially and at the level of the household. 
Furthermore, there might be cases of missing data for certain individuals. Just  
as for any other longitudinal study, certain respondents may be lost to follow 
up.  
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CHAPTER 5: PROFILE OF THE RESPONDENTS 
5.1 Cohort profile of the study population 
Figure 5.1 is a flow chart of the cohort profile of the study population from 
2000 to 2011. The chart shows how people enter and exit the cohort  over time. 
The main source of exit from the cohort is out-migration while in-migration is 
the major reason why people enter the population. In addition, the study area is 
characterised by high levels of circular migration (Clark, Collinson, Kahn et al. 
2007). The population thus includes in-migrants and return migrants, who 
return to their rural homes after being circular migrants. In the analysis return 
migrants and in-migrants are examined separately. Additionally, the analytic 
approach ensures that the amount of time that each cohort member spends in 
the rural study population is taken into consideration. 
 
Aging is another important means of entering or exiting the cohort. People are 
recruited into the study when they become 20 years old, and cease to be part of 
the population when they reach 70 years. Death also results in exit from the 
study population. The population under consideration includes male and female 
individuals. In addition, the inclusion criteria entail limiting the study 
participants to those who spend at least six months residing in the study area. 
This is with the intention of distinguishing a migrant from an ordinary visitor.   
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In the year 2000, the baseline year, a total of 25,621 individuals were recruited 
for the study, as shown in Figure 5.1. A total of 6,379 of the population could 
not make it to the following year i.e. 2001. Exactly 249 of them died; 5,881 out-
migrated out of the study location; 249 attained the age of 70 years. In summary, 
there was a total of 8.8% decrease in the number of people in the cohort between 
2000 and 2001. Although, the number of the recruited study participants went 
down in 2000 by 6,379, the study sample got a supplement of 4,299 new recruits 
to make the number stand at 23,541 in 2001. The increment came into existence 
as a result of 2,963 people being added by in-migration after meeting the six-
month minimum residence criterion to make them qualified for the study. 
Furthermore, a total of 1,336 people met the age requirement, which was 
achieved by reaching age 20 years. Exactly the same scenario was replicated in 
the subsequent years until 2011 with the cohort losing and gaining additional 
members. The details for each year can be found in Figure 5.1. 
 
   Year 2000  
Exit 2000 
←exit― Recruited 25621 
  
    Died 249    
   Out-Migration 5881   
       Aged  70+ 249  
Total      6379  Entry 2001 
   Year 2001  Aged 20 1336 
Exit 2001 
←exit― Balance 23541 
←entry- 
 In-Migration 2963 
    Died 336                Total 4299 
Out-Migration 4623    
       Aged  70+ 351   
Total 5310  
    Year 2002  
Addition in 2002 
Aged 20 1170 
Exit 2002 
←exit― Balance 22403 
←entry- 
 In-Migration 3002 
    Died 440 Total 4172 
Out-Migration 3579   
       Aged  70+ 98   
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Total 4117  
      Year 2003  
Addition in 2003 
Aged 20 1460 
Exit 2003 
←exit― Balance 22292 ←entry― 
In-Migration 2546 
Died 489 Total 4006 
Out-Migration 3349   
Aged  70+ 192   
Total 4030  
     Year 2004  Addition in 2004 
Aged 20 1324 
Exit 2004 
←exit― Balance 22059 ←entry― 
 In-Migration 2473 
    Died 558 Total 3797 
Out-Migration 3365   
       Aged  70+ 130   
Total 4053  
     Year 2005  
Addition in 2005 
Aged 20 1364 
Exit 2005 
←exit― Balance 22370 ←entry― 
 In-Migration 3000 
    Died 567 Total 4364 
Out-Migration 3599   
       Aged  70+ 187   
Total 4353   
     Year 2006  
Addition in 2006 
Aged 20 1299 
Exit 2006 
←exit― Total 22911 ←entry― 
In-Migration 3595 
    Died 608 Total 4894 
Out-Migration 3968   
       Aged  70+ 136  
Total 4712  
      Year 2007  
Addition in 2007 
Aged 20 1437 
Exit 2007 
←exit― Balance 23018 ←entry― 
In-Migration 3382 
    Died 578 Total 4819 
Out-Migration 3046   
       Aged  70+ 167   
Total 3791   
   
Year 2008  
Addition in 2008 
 Aged 20 1486 
Exit 2008 
←exit― Balance 23938 ←entry― 
In-migrant 3225 
Died 569 Total 4711 
Out-Migration 3513  
       
   
Aged  70+ 184     
Total 4266   
 
   
 Year 2009 
 Addition in 2009 
 Aged 20 1540 
Exit 2009 
←exit― Balance 24680 ←entry― 
In-Migration 3468 
    Died 490 Total 5008 
Out-Migration 3859    
       Aged  70+ 229   
Total 4578  
 Year 2010 
 Addition in 2010 
 Aged 20 1703 
Exit 2010 
←exit― Balance 25308 ←entry― 
In-Migration 3503 
    Died 458 Total 5206 
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Out-Migration 3416    
       Aged  70+ 171   
Total 4045   
 Year 2011  
Addition in 2011 
Aged 20 1519 
  
Balance 26378 ←entry― 
In-Migration 3596 
   Total 5115 
       
Figure 5.1: Flow chart of the study cohort between 2000 and 2011 
 
 
 
 
 
 
5.2 Descriptive characteristics of the study population Table 5.1 also provides 
information on the migration status of the study participants. As expected, non-migrants 
constitute the highest proportion of the study participants for the entire period of 
analysis (i.e. 2000-2011). Approximately half of the respondents were non-migrants for 
most of the period. This proportion was followed by long-term in-migrants which range 
between 20.1% and 25.8%. This implies that around two out of every ten participants 
are long-term in-migrants. This category was followed by the short-term in-migrants 
whose values fluctuated widely over the 12 year period. This group of migrants started 
with a frequency of 15.9% in 2000 and peaked at 18% in 2002, Afterwards, it began a 
decline in 2003 at 17.3% and it reached a minimum in 2005 at 12.8%. This was the 
lowest value recorded in analysis period. Further oscillation is seen between 2006 and 
2011. In 2000, short-term return migrants constituted 2.8% of the study population 
while the long-term return migrants had a percentage value of 0.1%. This low value is 
due to the fact that we only started identifying return migrants in 2000 and to be eligible 
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the person needed to have been previously identified in the database. Thus, the 
proportion of return migrants accumulates over the period. From 2000 to 2011, the 
distribution of the short-term return migrants follow an upward  trend with the highest 
and lowest percentages being 2.8% % and 6.2% respectively. 
Table 5.1Table 5.1 displays the descriptive characteristics of the study population, 
including age, sex, education, and nationality and migration status from 2000 to 2011. 
The person-years computation was computed for those who met the inclusion criteria. 
Specifically, the calculation of the summary characteristics was done by dividing total 
person-years at risk by the person-years spent in each category. This was done on a 
yearly basis. For example, the proportion of male participants in 2000 was 38%, which 
came as a result of dividing the total person years (23,962) for that year by the person-
years incurred by the male participants (9,097).  
 
As shown in the table, the age of the participants is not evenly distributed across the 
specified five age groups. It can be seen that age group 20-29 constitutes the largest 
proportion (39.6-44%) of the participants recruited for the study from 2000 to 2011. In 
spite of the evidence of fluctuation, the proportion was fairly consistent across the 
period. The highest proportion can be seen in the year 2000 at 44%, while the lowest 
percentage can be found in 2006 at 39.6%. The percentage distribution of the people in 
this age group portrays a “U” shape pattern (though not too steep) with the trend going 
from high to low and high again, ending at 44%. The first age group is followed by age 
category 30-39 years with the percentage ranging from 21.8 to 24.3% as minimum and 
maximum values respectively. The distribution is seen to be following a slight 
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downward trend over the years of the study. Age categories 40-49 (14.2-16.5%) and 50-
59 (9.2-11.5%) years show an opposite trend, with the proportion increasing over the 
years of the study.  The same pattern is applicable to those aged 60-69 years with a 
value range of 8.8-9.8%.  In general, it can be seen in that the higher the age category, 
the lower the proportion of the population. The people in age group 20-29 years 
constitute the highest proportion, while those in 60-69 years constitute the smallest 
proportion.  
 
 
The table also shows the distribution of the participants by sex. From 2000 to 2011, 
around six out of every 10 of them (62.0-65.9%) are female while close to four out of 
every 10 (34.1-38%) are male. On education, the proportion of those who reported no 
education varies widely across the years, with 2000 displaying the highest at 25.0% and 
2011 showing the lowest at 11.6%. It can be seen that the percentage of those without 
formal education decreases over the years. The same pattern can be observed in those 
with primary school education, with the proportion following a downward trend from 
21.1% in 2000 to 14.6% in 2011. The decline that was observed among those with 
primary and no educational attainment is reflected by increases in those with secondary 
education. It can be seen that secondary education shows an upward trend from 45.7% 
in 2000 to 62.6% in 2011. This implies that close to five out of every 10 participants 
attained secondary educational status in 2000 and this increased to six out of 10 in 2011. 
The proportion of people that indicated that they have post-secondary education, i.e. 
tertiary, is 7.3% in 2000 and 7.4% in 2011 with the highest percentage being observed 
in 2010 at 8.2%. 
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In terms of nationality, approximately seven out of every 10 participants (69.7-70.9%) 
are South African while the remainder are Mozambicans (29.1-30.2%). Table 5.1  
shows the   proportion of the Mozambican participants decreasing from the first year, 
2000. However, this pattern reversed in 2007 as the percentage of Mozambicans began 
to increase. 
 
Table 5.1 also provides information on the migration status of the study participants. As 
expected, non-migrants constitute the highest proportion of the study participants for 
the entire period of analysis (i.e. 2000-2011). Approximately half of the respondents 
were non-migrants for most of the period. This proportion was followed by long-term 
in-migrants which range between 20.1% and 25.8%. This implies that around two out 
of every ten participants are long-term in-migrants. This category was followed by the 
short-term in-migrants whose values fluctuated widely over the 12 year period. This 
group of migrants started with a frequency of 15.9% in 2000 and peaked at 18% in 
2002, Afterwards, it began a decline in 2003 at 17.3% and it reached a minimum in 
2005 at 12.8%. This was the lowest value recorded in analysis period. Further 
oscillation is seen between 2006 and 2011. In 2000, short-term return migrants 
constituted 2.8% of the study population while the long-term return migrants had a 
percentage value of 0.1%. This low value is due to the fact that we only started 
identifying return migrants in 2000 and to be eligible the person needed to have been 
previously identified in the database. Thus, the proportion of return migrants 
accumulates over the period. From 2000 to 2011, the distribution of the short-term 
126 
return migrants follow an upward  trend with the highest and lowest percentages being 
2.8% % and 6.2% respectively. 
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Table 5.1: Summary statistics of the study population by period using person-years 
  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 
Pearson years*  23962 21890 21111 21122 20840 20858 20443 21270 22411 22576 23318 23924 
 
Age Group (%) 20-29 44.0 42.2 41.0 41.1 40.8 40.3 39.6 40.0 41.2 41.3 41.8 41.8 
30-39 23.8 24.3 24.3 24.1 23.4 23.1 23.1 23.0 22.6 22.2 22.1 21.8 
40-49 14.2 14.3 14.9 14.8 15.2 15.6 16.1 16.1 15.8 16.0 16.3 16.5 
50-59 9.2 9.9 10.3 10.6 10.8 11.2 11.4 11.4 11.3 11.5 11.2 11.3 
60-69 8.8 9.2 9.4 9.5 9.8 9.7 9.7 9.5 9.1 9.0 8.6 8.6 
 
Sex (%) Male 38.0 36.0 35.7 34.7 34.5 34.5 34.1 34.5 34.6 34.9 35.3 36.3 
Female 62.0 64.0 64.3 65.3 65.5 65.5 65.9 65.5 65.4 65.1 64.7 63.7 
 
Education (%) None 25.0 23.2 21.9 20.5 18.9 17.5 16.3 15.1 13.9 13.1 12.2 11.6 
Primary 21.1 20.9 20.2 19.7 19.5 19.0 18.1 17.4 16.5 15.7 15.0 14.6 
Secondary 45.7 47.4 49.4 51.5 53.2 54.8 56.2 57.4 58.9 60.8 62.1 62.6 
Tertiary 7.3 7.4 7.5 7.4 7.5 7.4 7.8 7.6 7.7 8.0 8.2 7.4 
 
Nationality (%) South African 69.7 70.1 70.0 70.3 70.7 70.7 70.7 70.9 70.4 70.2 69.6 69.2 
 Mozambican 30.2 29.8 29.9 29.7 29.3 29.2 29.1 29.0 29.4 29.6 30.1 30.5 
 
Migration Status Non-migrant 54.5 49.6 45.9 46.9 47.5 47.4 45.8 45.0 44.9 45.8 45.1 45.1 
 Return Migrant (ST) 2.8 2.7 2.8 3.9 4.2 4.6 4.9 5.0 5.4 5.8 5.9 6.2 
 Return Migrant (LT) 0.1 1.2 2.3 2.4 3.0 3.9 4.5 5.1 5.2 5.3 5.9 6.6 
 In-Migrant (ST) 15.9 17.0 18.0 17.3 15.1 12.8 12.9 14.8 16.7 15.7 15.3 15.4 
 In-Migrant (LT) 21.9 23.3 24.9 24.0 25.0 25.8 24.6 22.8 21.4 21.0 21.1 20.1 
Note: Percentage total is greater or less than 100 for some of the variables due to rounding and the removal of “others” or “unknown” categories. 
* The person-years computation takes into consideration the study inclusion criteria e.g. the participants must be age 20-69 years and resident for > 6months 
ST – Short Term  
LT – Long Term 
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5.2 Demographic profile of the study population 
5.2.1 Mortality rates 
Table 5.2 and 5.3 display the mortality rates, per 1000 person-years, by age and 
sex from 2000 to 2011. The rates were computed and presented to show the 
overall mortality pattern of the population as well as the age-, sex-, and period-
specific rates. The mortality rates were computed by dividing of the number of 
deaths in each category by the total number of person-years in that category, 
multiplied by 1000.  It is important to reiterate that the population under 
consideration consists of migrants and non-migrants, who fulfilled the inclusion 
criteria previously specified. 
 
The tables show that the mortality rates among male participants in the age 
group 20-69 years (the overall age-group) is higher than their female 
counterparts across the period of analysis. The mortality rate for males aged 20-
69 years in 2000 was 14.2 per 1000. The rate increased over time with a 
temporary decrease in 2005 to 41.2 per 1000. Nonetheless, the mortality rate 
for this category of people reached a peak in 2006 of 46.3 per 1000 and after 
that it starting reversing. The downward trend was observed until the end of the 
analysis period, 2011, at 25.2 per 1000. The mortality rates among females in 
the same broad age category, 20-69 years, followed the same pattern. 
Specifically, the rate for the females was 8.1 per 1000 in 2000; almost half of 
the rate of the males in the same year. The rate made an annual increase until 
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2006 at 21.2 per 1000, when it declined until 2010, to 13.6 per 1000, after which 
an increase to13.9 per 1000 was observed in the final year. The downward 
trends  observed both for male and female might be pointing to the impact of 
anti-retroviral drugs curbing mortality from HIV/AIDS in the rural communities  
(Levira, Todd, and Masanja 2014). 
 
Table 5.2 and 5.3 show the distribution of mortality rates by 10 year age group. 
It can be seen that age group 20-29 years has the lowest mortality of the 
specified age-groups. The low rates are seen among the males as well as the 
females in the base year. The mortality rate among males aged 20-29 years was 
4.1 per 1000, while the rate recorded among women of the same age was 4.6 
per 1000.  In the same year, it could be observed that the mortality rate for 
females is greater than for males. The same scenario could be seen in the later 
year, 2010, when the rates for females (i.e. 7.9 per 1000) exceeded that of male 
(5.6 per 1000).  Apart from 2000 and 2010, the mortality rates among males 
aged 20-29, was greater than that for females.  
 
For people in age category 30-39 years, there is no overlap in the mortality rates 
displayed for the male and female throughout the period of analysis. It can be 
seen that the rates in this age category are more than double the rates computed 
for the people age 20-29 years. The mortality rate for males in 2000 was 17.7 
per 1000 (more than 300% increase) for participants aged 30-39 years. Similarly 
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in the same year and age group, female mortality rate was 4.6 per 1000 
registering, about a 93% increase. The gap increases over time. At the peak of 
male mortality in 2006, it can be seen that this is where the widest gap was 
recorded between the gender groups, as depicted in Table 5.4. The highest 
mortality rate reported for males was, in 2006, at 66.8 per 100 and for females 
27.4 per 1000, in 2005.  The pattern of mortality as reported in age group 30-
39 years between 2000 and 2011. These results suggest that the age group 30-
39 marks the onset of the age at which the mortality impact of HIV is felt.  
 
The pattern observed at 30-39 age years can also be seen in the higher age-
groups as shown in Figures 5.4 to 5.7. At age 40-49 years, for instance, the 
highest mortality rate among men was 78.0 per 1000 in 2005 and the rate for 
women was 25.6 per 1000, in 2004 and 2005. Also, in the age-group 50-59, the 
rate peaked at 78.9 per 1000 for men in 2004, and at 28.8 per 1000 for women 
in 2006.  For age category 60-69 years, the highest rate can be seen in 2008, at 
76.3 per 1000 and at 28.9 per 1000 for male and female respectively.  
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Table 5.2: Mortality rate by age and sex per 1000, 2000-2005 
Categories 
 2000 2001 2002 2003 2004 2005 
 M F MF M F MF M F MF M F MF M F MF M F MF 
Age Group 20-29 4.1 4.6 4.4 9.4 8.0 8.6 11.6 8.6 9.8 12.5 11.5 11.9 15.8 12.8 14.0 13.7 10.7 11.9 
30-39 17.7 8.9 11.9 20.6 13.1 15.6 38.7 15.3 23.0 52.5 17.7 28.5 56.4 21.4 32.2 52.4 27.4 35.3 
40-49 33.7 10.3 17.7 35.4 14.3 20.8 55.7 17.8 29.2 54.1 17.6 28.2 75.0 25.6 39.5 78.0 25.6 40.9 
50-59 25.7 11.6 16.3 39.2 19.0 25.4 64.7 18.2 33.0 64.1 19.6 33.6 78.9 22.3 40.7 70.5 25.5 39.7 
60-69 30.7 13.0 18.5 35.2 22.6 26.7 58.1 26.0 36.8 68.6 23.5 38.9 55.5 19.5 31.9 64.3 19.0 35.0 
                    
Overall 20-69 14.2 8.1 10.4 19.8 12.8 15.3 32.3 14.5 20.8 36.4 16.1 23.2 42.0 18.8 26.8 41.2 19.8 27.2 
M- Male F-Male MF- Male and Female 
 
 
Table 5.3: Mortality Rate by Age and Sex per 1000, 2006-2011 
Categories 
 2006 2007 2008 2009 2010 2011 
 M F MF M F MF M F MF M F MF M F MF M F MF 
Age Group 20-29 15.7 14.9 15.2 12.7 9.8 10.9 17.7 8.7 12.3 9.7 8.0 8.7 5.6 7.9 7.0 9.4 7.0 8.0 
30-39 66.8 26.3 39.1 65.9 24.3 37.2 47.6 20.7 29.1 55.4 15.4 27.9 40.3 16.9 24.4 26.6 15.9 19.5 
40-49 73.3 21.9 37.0 77.4 21.3 38.3 74.5 19.8 36.1 59.0 17.5 30.1 73.1 15.1 32.6 43.8 17.4 25.8 
50-59 73.6 28.8 42.9 78.0 22.8 40.0 70.1 26.4 40.2 46.0 27.3 33.1 61.4 17.2 31.0 53.8 16.0 27.5 
60-69 70.5 22.5 39.3 52.3 28.9 37.1 76.3 18.6 38.6 64.8 22.3 36.6 45.9 21.5 29.5 49.5 28.4 35.4 
                    
Overall 20-69 46.3 21.2 29.7 43.4 18.6 27.2 42.3 16.4 25.4 34.2 15.0 21.7 30.8 13.6 19.6 25.2 13.9 18.0 
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Figure 5.2: Mortality rate of people aged 20-69 years 
by sex and period  
Figure 5.3: Mortality rate of people aged 20-29 years 
by sex and period  
 
Figure 5.4: Mortality rate of people aged 30-39 years by 
sex and period  
   
Figure 5.5: Mortality rate of people aged 40-49 years 
by sex and period  
Figure 5.6: Mortality rate of people aged 50-59 years 
by sex and period  
Figure 5.7: Mortality rate of people aged 60-69 years by 
sex and period  
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5.2.2 In-migration rates 
Table 5.4 and Table 5.6 show the rate at which people move into the study site by age 
and sex, per 1000 person-years, between 2000 and 2011. The in-migration rates at the 
base year, 2000, for males and females aged 20-69 years, are 92.1 and 98.3 per 1000 
respectively. In 2000, it can be seen that the rate among the women is greater than that 
of the men. However, this trend changed in the following years as in-migration rates 
went up to 109.2 per 1000 for males while that of the females went down to 112.8 per 
1000. As illustrated in Figure 5.8, the in-migration rates for male and female overlap 
greatly throughout the period of analysis leaving little or no gap between the gender 
groups. This suggests that there is not much difference in the in-migration pattern of 
males and females aged 20-69 years.  
 
Furthermore, Figure 5.8 depicts the in-migration rate reaching a peak in 2006 
for males, at 135.7 per 1000; and in 2007 for female, at 131.6 per 1000.  It can 
be observed that the in-migration rate remained stable over the years with the 
final rate at the end of the analytic period (i.e. 2011) standing at 101.9 and 111.5 
per 1000 for males and females respectively. The broad age category, 20-69 
years, was split into 10-year age groups, namely: 20-29, 30-39, 40-49, 50-59 
and 60-69 years. The explanation of how the in-migration rates evolved in each 
of the age group is given in the following paragraphs.  
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In Figure 5.99, the in-migration rate for males was 171.6 per 1000 at age 20-29 
years in 2000, while for females was 80 per 1000 in the same year. Male in -
migration was more than twice that of female and the gap remained consistent 
in subsequent years. This tends to support the popu.lar notion that male are 
more likely to be involved in migration related activities. The highest in-
migration rate was recorded in 2006 at 266.5 per 1000 and 2009 at 97.8 per 
1000 for males and females respectively.   
   
For males and females belonging to age group 30-39 years, in 2000, the in-
migration rate was 215.5 and 122.8 per 1000 respectively as shown in Figure 
5.10. The pattern exhibited is almost the same as that of people aged 20-29 
years though with noticeable increments in the rates. This age category has the 
highest in-migration rates. It attained a peak of 382.4 per 1000 in 2006 for 
males, which is double the rate for females in the same year, at 186.3 per 100. 
From Figure 5.9 and 5.10, it can be seen that age-groups 20-29 and 30-39 years 
possess the widest gap between genders. While the in-migration rates increased 
steeply among the male population, the reverse is the case for the female 
population, for whom the increase was rather marginal.  
 
 
Figure 5.11 shows in-migration rates for male and female aged 40-49 years 
between 2000 and 2011. The margin between male and female in-migration 
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rates is very small compared to that was observed in age-groups 20-29 and 30-
39 years. It is interesting to note that the in-migration rate for females (136.7 
per 1000) in this age category is greater than for males (83.5 per 1000) in 2000. 
The female in-migration rate moved from 136.7 per 1000 in 2000 to attain a 
height at 170.7 per 1000 in 2002, after which it began to decline until reached 
a minimum rate of 132.7 per 1000 in 2004.  After two years, the rate ascended 
to 192.2 per 1000. This 2006 rate is the highest rate recorded, after which the 
trend remains fairly stable with some fluctuation until it reached 180.6 per 1000 
in 2011. 
 
The trend of in-migration rate in the age category 50-59 years is similar to that 
of age group 40-49 years. As shown in Figure 5.12, the curve is fairly smooth 
with no sharp peak as the rates were steady from 2000 to 2011. It can be seen 
in that the in-migration rate for men is lower than for women. Apart from age 
group 20-29 years, it is the age category with the lowest in-migration rate for 
females. However, their male counterparts reported the lowest rate out of all 
the age groups. It started with an in-migration rate of 63.4 per 1000 in 2000.  
As it progressed, two peaks were shown at 71.1 per 1000 in 2000 and 2006.  On 
the other hand, a number of lowest points could also be seen. The first took 
place in 2004 at 48.3 per 1000; the second was in 2008 (exactly four years after) 
at 54.5 per 1000 while the last existed in 2011 at 50.1 per 1000. The values of 
the minimum points are indication of the fact that the slopes are not steep.  
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Figure 5.13 presents the in-migration rate of last age group, 60-69 years, by sex 
and year. A great deal of overlapping was noticed in this age group among the 
gender groups from 2000 to 2011. The gap between the male and female in-
migration rates is so narrow that it appears as if it is only one gender that is 
being considered. Starting with the rates of 86.5 and 83.5 per 1000 for male and 
female respectively, a minimal increment is seen in the following year. The 
increase was short-lived as the rate experiences its first peak in 2002 at 100 for 
male and 103 per 1000 for female. Similarly, this was followed immediately by 
a downward trend to reach a minimum point of 89.2 and 81.1 per 1000 in 2004 
for males and females respectively. Looking back, it can be seen that virtually 
all the age groups experience their first lowest point in the year 2004. In the last 
age group, after the short descent, the rate increased at the same speed both for 
male and female to attain a maximum height of 126.7 and 131.2 per 1000 
respectively in the year 2007. Afterwards, another decline began and the last 
set of in-migration rates shown was 85.6 per 1000 for male and 81.8 per 100 for 
female. In general, the in-migration rates for people aged 60-69 years being 
greater than those in category 50-59 years (i.e. a younger age group) could 
indicate that people are moving in after their retirement.  
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Table 5.4: In-migration rate by age and sex per 1000, 2000-2005 
Categories 
 2000 2001 2002 2003 2004 2005 
 M F MF M F MF M F MF M F MF M F MF M F MF 
Age Group 
20-29 171.6 80.0 108.4 215.6 94.3 131.3 223.4 95.4 134.1 175.7 68.9 99.9 192.9 64.7 100.9 241.5 78.9 127.3 
30-39 215.5 122.8 155.4 255.4 136.7 175.8 254.7 133.4 173.3 229.8 120.0 154.6 233.5 123.5 157.8 282.4 141.7 186.6 
40-49 83.5 136.7 112.3 123.2 158.0 143.1 128.7 170.7 152.9 110.4 150.5 133.8 104.0 132.7 120.9 129.4 172.0 154.6 
50-59 63.4 81.1 72.3 71.1 91.4 81.3 63.8 88.3 76.0 54.2 79.1 66.6 48.3 67.8 58.0 54.4 75.4 64.8 
60-69 86.5 83.5 85.0 97.6 99.7 98.7 100.0 103.0 101.5 93.7 89.5 91.7 89.2 81.1 85.2 92.9 97.6 95.2 
                    
Overall 20-69 92.1 98.3 95.4 109.2 98.3 111.2 108.0 112.8 111.6 94.4 114.6 97.7 89.9 100.4 90.4 104.2 90.9 106.9 
M- Male F-Male MF- Male and Female 
 
Table 5.5: In-migration rate by age and sex per 1000, 2006-2011 
Categories 
 2006 2007 2008 2009 2010 2011 
 M F MF M F MF M F MF M F MF M F MF M F MF 
Age Group 
20-29 266.5 91.8 143.9 230.1 91.0 133.1 230.8 84.5 128.6 224.6 97.8 136.3 224.4 84.3 127.5 198.9 87.3 123.0 
30-39 382.4 186.3 247.9 343.3 175.3 227.6 316.5 150.2 201.8 351.1 164.3 223.7 337.1 160.3 217.6 276.9 175.3 209.7 
40-49 177.3 192.2 186.3 140.3 181.5 164.5 127.2 170.4 152.6 131.9 174.3 156.5 135.3 179.9 160.8 125.1 180.6 156.4 
50-59 71.1 97.1 84.1 68.1 95.3 81.7 54.5 75.9 65.2 61.3 77.5 69.4 54.1 70.5 62.4 50.1 71.4 60.8 
60-69 118.7 116.3 117.5 126.7 131.2 128.9 90.9 97.6 94.3 92.4 88.0 90.2 87.1 90.9 89.0 85.6 81.8 83.7 
                    
Overall 20-69 135.7 109.0 133.4 126.9 131.6 129.6 106.2 131.8 109.1 113.1 111.5 113.2 110.1 113.2 110.9 101.9 111.5 107.5 
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Figure 5.8:  In-migration rate of people aged 20-69 years, 
2000-2011 
Figure 5.9: In-migration rate of people aged 20-29 years by 
sex and period  
Figure 5.10: In-migration rate of people aged 30-39 
years by sex and period  
    
Figure 5.11: In-migration rate of people aged 40-49 years 
by sex and period  
Figure 5.12: In-migration rate of people aged 50-59 years 
by sex and period  
Figure 5.13: In-migration rate of people aged 60-69 
years by sex and period  
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5.2.3 Out-migration rates 
The rate at which people move out of the study area between 2000 and 2011, 
by sex and age, is displayed in Table 5.6 and Table 5.6. For the broad age-
group, 20-69 years, the out-migration rate was 343.7 per 1000 for males and 
191.7 per 1000 females in 2000. The gap between the gender groups clearly 
indicates that males are more likely to move out of the study site than their 
female counterparts. There is no evidence of the male out-migration rate 
overlapping or crossing that of female throughout the period of analysis.  As 
years passed, the rate began to go down, at a faster pace for male than  female 
to reach a lowest point in 2003 at 214.4 per 1000 and 131.4 per 1000 for females 
in 2004. The sudden decline in the out-migration rate, especially for females, 
implies that they are also involved in migration-related activities though at a 
lower level.  
 
As portrayed in Figure 5.14, there is a fluctuation in the rates across the years. 
After about four years of decline, the out-migration started following an upward 
trend and it eventually peaked in 2006 for males at 272.7 per 1000 and 156.1 
for females in the following year. It is interesting to note that in the year 2006 
when the female out-migration rate was at the peak coincides with the year 
when the male out-migration rate was at its lowest. The same pattern was 
repeated in 2010 as the rates for the two gender groups almost crossed each 
other. This may predict that the rates eventually intersect again in the future. 
From all indications, the rate at which males and females are moving out of the 
140 
study area is going down. From 343.7 per 1000 in 2000 to 165.7 per 1000 in 
2011, the male population has seen 107.4 percent reduction in out -migration. 
Similarly, the female rate went down from 191.7 per 1000 in 2000 to 133.8 per 
1000 in 2011, which is a 43.3 percent decrease.  
 
Figure 5.15 shows the trend for people in age group 20-29 years. A similar 
pattern could be observed as the out-migration rates started going down for a 
short period of time, after which it changed direction and started increasing. 
This pattern of movement was repeated twice. Furthermore, in comparison with 
the overall age group, a higher rate of out-migration can be seen among males 
and females. In this age category, the rates began with 386.9 per 1000 for males 
and 254.9 per 1000 for females.  As predicted in the preceding paragraph , the 
out-migration rate for males (i.e. 209.2 per 1000) crosses that of female (i.e. 
210.5 per 1000) in 2010.  
 
For the age group 30-39 years, the out-migration rates for males and females is 
presented in Table 5.6 and 5.7 and the plots by age group can be seen in Figure 
5.16. On average, the age category 30-39 years has the highest out-migration 
rates for males in the five age-groups specified. For instance, there is no age 
group that recorded as high as 414.9 per 1000 in 2000 as in this age group. Also, 
it is the age group that has the widest margin between the gender groups. The 
out-migration rates reported for female migrants in this group is lower than the 
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ones computed for females aged 20-29 years. In Figure 5.16, two peaks can be 
noticed in rate of male migrants denoting a sharp increase. The first one 
occurred in 2006 with the out-migration rate of 322.1 per 1000, while the second 
one took place in 2009 with a rate of 298.8 per 1000. Meanwhile, the out -
migration rate reported among the female migrants is fairly stable throughout 
the year with minimal increase. The female out-migration rate ends at 141.4 per 
1000 in 2011 from 216.8 per 1000 in 2000 which implies 53.3 per cent increase. 
This is unlike that of male migrants whose rate started at 414.9 per 1000 in 2000 
to close at 141.4 per 1000 in 2011,  indicates almost three times increase (i.e. 
193.3%). 
 
Figure 5.17 to 5.19 presents the out-migration rates for the remaining age 
groups: 40-49, 50-59 and 60-69 years.  The three age-groups reveal the case of 
out-migration rates decreasing as age increases. Out of the three age categories, 
the biggest out-migration activity was observed among those aged 40-49 years. 
The trend in the three age groups for female is steady, with little or no 
fluctuation. For their male counterparts, the out-migration decline continues 
until the last age group where the trend line is almost straight.  In spite of the 
fluctuation in the rate, there was no sharp increase noticed unlike what was  
discovered in the previous age groups. The last year of analysis showed the 
lowest out-migration rate among those age 60-69 years for male and female at 
14.5 and 16 per 1000 respectively.  
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Table 5.6: Out-migration rate by age and sex per 1000, 2000-2005 
Categories 
 2000 2001 2002 2003 2004 2005 
 M F MF M F MF M F MF M F MF M F MF M F MF 
 
Age Group 
20-29 386.9 254.9 313.2 340.4 252.7 289.0 261.0 209.5 230.5 264.7 196.9 223.9 285.9 206.0 237.5 294.4 228.9 254.5 
30-39 414.9 216.8 285.5 327.5 181.5 229.4 293.9 154.2 199.9 258.5 143.0 178.9 257.2 143.7 178.8 273.6 148.0 187.8 
40-49 282.5 161.9 199.9 232.0 114.7 150.7 178.5 93.0 118.8 180.0 80.8 109.5 135.4 71.8 89.8 186.6 81.2 112.0 
50-59 188.2 58.5 101.9 158.4 58.2 90.1 107.8 44.4 64.6 81.2 45.2 56.5 88.4 40.1 55.8 100.3 57.2 70.8 
60-69 95.3 54.2 66.8 68.9 43.8 51.9 59.5 42.0 47.9 40.9 25.7 30.9 49.8 27.7 35.4 50.3 31.9 38.4 
                    
Overall 20-69 343.7 191.7 249.4 285.9 191.7 213.1 225.8 172.2 172.1 214.4 142.3 160.2 218.0 131.4 161.9 231.7 132.4 175.2 
 
Table 5.7: Out-migration rate by age and Sex per 1000, 2006-2011 
Categories 
 2006 2007 2008 2009 2010 2011 
 M F MF M F MF M F MF M F MF M F MF M F MF 
Age Group 20-29 367.1 254.3 297.1 227.4 192.8 206.2 254.5 216.0 231.0 267.9 238.0 249.9 209.2 210.5 210.0 203.7 208.2 206.3 
30-39 322.1 171.4 219.1 255.1 142.4 177.4 267.1 145.4 183.3 298.8 157.3 201.6 229.8 155.0 179.1 226.1 141.4 170.0 
40-49 196.2 75.0 110.6 140.3 62.8 86.2 144.2 66.5 89.8 155.2 86.9 107.7 128.8 70.6 88.2 108.3 63.3 77.6 
50-59 96.8 40.6 58.3 54.2 40.2 44.6 85.1 37.9 52.8 91.9 39.0 55.4 67.6 28.3 40.6 57.5 33.6 40.9 
60-69 41.7 25.6 31.2 39.6 15.2 23.8 25.4 21.6 22.9 35.4 23.8 27.7 18.4 13.4 15.0 14.5 16.0 15.5 
                    
Overall 20-69 272.7 145.3 195.9 184.8 156.1 144.5 203.6 123.4 158.7 220.3 135.0 174.1 172.9 149.3 147.6 165.7 133.8 142.0 
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Figure 5.14: Out-migration rate of people aged 20-69 years by sex 
and period  
Figure 5.15: Out-migration rate of people aged 20-29 years by 
sex and period  
Figure 5.16: Out-migration rate of people aged 30-39 
years by sex and period  
   
Figure 5.17: Out-migration rate of people aged 40-49 years 
by sex and period  
Figure 5.18:  Out-migration rate of people aged 50-59 years by 
sex and period  
Figure 5.19:  Out-migration rate of people aged 60-69 
years by sex and period  
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5.2.4 Cause specific and overall mortality rate by sex and migration status 
Table 5.8 shows the cause-specific and all-cause mortality rate by sex and 
migration status. For death due to AIDS/TB, at 70.1 and 48.1 deaths per 1000 
person-years respectively for males and females, short-term return migrants 
possess the highest rate of dying in comparison with other migration categories. 
The same trend of higher risk can be seen amongst male (27.3 per 1000) and 
female (14.7 per 1000) short-term return migrants who died as a results of non-
communicable diseases (NCDs). Short-term migrants who lost their lives due 
to external causes (14.1 and 2.3 per 1000 for male and female respectively) and 
other infectious causes (10.1 and 6.3 per 1000 for male and female 
respectively), exhibit similar pattern. In addition, all -cause mortality rates 
present almost the same dimension, as the death rates among short -term return-
migrants for males (145 per 1000) and females (78.5 per 1000) are the highest, 
compared to other groups of migrants. In all the cause categories, wide gaps 
can be seen between the two gender groups – AIDS/TB (31.4%), NCDs (46.2), 
external (83.2%), other infectious diseases (37.6%) and all -cause (45.9%).  
 
The rates reported among the short-term return-migrants are distantly followed 
by that of the long-term return migrants, who were second most likely to die 
from each of the causes and all-cause mortality. For AIDS/TB, the rates are 
21.1 per 1000 for males and 14.6 per 100 for females. The following rates are 
reported for the other causes of death category: NCDs (14 and 5.3 per 1000 for 
male and female respectively), external (3.3 and 0.9 per 1000 for male and 
145 
female respectively), other infection ((4 and 1.9 per 1000 for male  and female 
respectively) and all-cause (46.5 and 25 per 1000 for male and female 
respectively). Like short-term return-migrants, the gender difference in the rates 
between male and female are also high among the long-term return migrants.  
 
In short- and long-term in-migrant categories, minimal disparity can be seen in 
their mortality rates. For instance, there is about 8% of difference in the rate of 
male short-term in-migrants (19.9 per 1000) in comparison with male long-term 
in-migrants (18.3 per 1000). A smaller difference (2%) can be noticed when 
comparing the mortality rate of female short-term in-migrants (12.5 per 1000) 
with female short-term in-migrants (12.5 per 1000). Across the four broad 
cause-of-death categories, the rates for the two migration categories overlap 
and this leads to their positions varying greatly. There are also cases where the 
mortality rates among migrants are lower than those of non-migrants e.g. for 
NCDs. The AIDS/TB mortality rates among short and long-term in-migrants 
occupied third and fourth positions respectively. The rate for male short -term 
in-migrants at 10.4 per 1000 is approximately 9% greater than that of male long-
term in-migrants at 9.5 per 1000. Similarly, the rate for female short -term in-
migrants at 8.6 per 1000 is about 16% greater than that of male long-term in-
migrants at 7.2 per 1000. With regards to NCDs, the reverse is the case with 
long-term in-migrant mortality rates (male=3.6 per 1000 and female=2.4 per 
1000) being greater than for the short-term in-migrants (male=3.5 per 1000 and 
female=2.1 per 1000). For the external cause-of-death, two scenarios were 
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noteworthy. First, a situation where the death rates of short -term in-migrants 
(2.1 per 1000) is higher than for long-term in-migrants (1.2 per 1000) for males. 
On the other hand, female short-term in-migrants have a rate (0.3 per 1000) 
which is lower than that of their female long-term in-migrants (0.4 per 1000). 
Unlike short- versus long-term in-migrant rates under external cause-of-death, 
causes due to other infectious diseases show a consistent rate. However, death 
rates among male and female long-term in-migrants, at 1.4 and 0.8 per 1000 
respectively, is larger than that of the short-term in-migrants at 1.8 and 1 per 
1000 respectively. 
 
When all the causes are put together, non-migrants have the lowest rate of 
dying, with males possessing a higher rate of 15.1 per 1000, compared to 12.8 
per 1000 for females.  This is slightly different when cause-specific rates were 
examined. For instance, the non-migrants possess the lowest rate of dying due 
to AIDS/TB. Specifically, rates of 6.4 and 6.5 per 1000 mortality are reported 
among male and female migrants respectively. Though minimal, it is interesting 
to note that the rates for male are lower than for females. In comparison to the 
two categories of in-migrants, non-migrant rates of dying due to NCDs among 
the two gender groups are higher at 4.2 and 4.1 per 1000; and the disparity of 
the rate between male and female is minimal. Unlike the reported rates among  
those who died of AIDS/TB, male rates are greater than their female 
counterparts. The rates of mortality among non-migrants who died from 
external causes are 1.25 and 0.3 per 1000 for males and females respectively. 
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Here, there is a wide margin between males and females with males having the 
greater proportion. Similarly, a big difference is noticed in the rates computed 
for males (1.1 per 1000) and females (0.7 per 1000) among non-migrants who 
died as a result of other infectious diseases. Figure 5.20 provides a graphical 
display of the all these results.  
 
In summary, this chapter presents information on the cohort profile of the study 
population from 2001 to 2011. Here, we see the total number of respondents 
going in down in the early years (2003-2004) of the analysis and later going up 
in the later years (2005-2011). This indicates that the study population is 
dynamic. The fluctuation in the size of the study population is largely due to  
the following: mortality, out-migration, in-migration and the inability of certain 
to meet the eligibility criteria of the study.  
 
In addition, mortality, in-migration, out-migration rates are also presented in 
this chapter by sex, age and year. Across the years and age-groups, male 
mortality rates are higher than that of their female counterparts with the gap 
dwindling as the male mortality rates began to follow a downward trend in the 
later years (2008-2011). Furthermore, the rate of male in-migration is not too 
different from that of female for the entire period of analysis when the broad 
age group (20-69 years) was considered. The margin only becomes evident with 
regards to the in-migration rates of the two gender groups when the lower age 
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groups (20-29 and 30-39) were taken into consideration. The other age-groups 
still maintain the high male-female high margin disparity in the rates. Also, 
males are more involved in out-migration related activates, as their out-
migration rates across the years and age groups are higher than that of females. 
The data and charts provided in chapter depict a consistent pattern of male out-
migration rate exceeding that of female over the period.  
 
Additional, the cause-specific as well as the all-cause mortality rates are 
presented in this chapter by sex, migration status and year. Both male and 
female short-term return-migrants have the highest rate of mortality resulting 
from AIDS/TB, NCDs, external and other infectious cause of death  as well as 
the all cause of death. The rates reported among Short-term return-migrants are 
followed by that of male and female long-term return-migrants originating from 
cause-specific and all-cause mortality rates. The all cause-specific and all-cause 
mortality rates provided in this chapter among short-term in-migrant, long-term 
in-migrant and non-migrants are relative low in comparison to the version 
report among the two categories of return migrants.   
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Table 5.8: Cause specific mortality rate by sex and migration status, 2000- 2011 
 AIDS/TB  NCDs External Other Infect All Cause 
 Male Female Male Female Male Female Male Female Male Female 
Non Migrants 6.4 6.6 4.2 4.1 1.5 0.3 1.1 0.7 15.1 12.8 
Short-Term Return-Migrant 70.1 48.1 27.3 14.7 14.1 2.3 10.1 6.3 145.0 78.5 
Long-Term Return-Migrant 21.1 14.6 14.0 5.3 3.3 0.9 4.0 1.9 46.5 25.0 
Short-Term In-Migrant 10.4 8.6 3.5 2.1 2.1 0.3 1.4 0.8 19.9 12.5 
Long-Term In-Migrant 9.5 7.2 3.6 2.4 1.2 0.4 1.8 1.0 18.3 12.3 
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Figure 5.20: Cause-specific mortality rate by sex and migration status
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CHAPTER 6: COMPETING RISK OF DYING OF AIDS/TB AND OTHER 
CAUSES 
6.0 Introduction 
As discussed in earlier chapters, a number of studies have shown known that 
migration has contributed to the spatial spread of HIV (Quinn 1994, Carswell, 
Lloyd, and Howells 1989, Hunt 1989). More importantly, studies have argued 
that the transmission should not be ascribed to migrants alone, but rather to the 
macro-social context which can pre-dispose migrants as well as others to 
contracting the disease (Lalou and Piché 2004, Soskolne and Shtarkshall 2002). 
Other studies have pointed out a risk among migrants which is to have extra-
marital sexual partners without the use of any form of protection that can make 
them susceptible to the transmission (Brockerhoff and Biddlecom 1999, Hunt 
1996). It has also been established that the disruption in the family due to one of 
the spouses migrating to work in a distant location can create an emotional 
vacuum that could lead to either of the partners seeking an extra-marital partner 
and thereby increasing the chance of getting HIV (Decosas, Kane, Anarfi et al. 
1995, Crush, Williams, Gouws et al. 2005). Consequently, the familial disruption 
has brought about the question of ‘whom infects whom?’ The answer is uncertain 
since the source of HIV in couples could be traced to either their left -behind 
partner or the migrant (Lurie 2006, Lurie, Williams, Zuma et al. 2003b). 
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Furthermore, it has been established that HIV infected migrants return home to 
seek support from their left-behind families in order to survive the terminal 
disease and that the returned migrants have higher chance of losing their lives to 
AIDS/TB in comparison with the non-migrants (Clark, Collinson, Kahn et al. 
2007, Welaga, Hosegood, Weiner et al. 2009). There is already a literature on the 
relationship between migration and AIDS/TB mortality. This study hopes to add 
to what is already known about the relationship by investigating the relationship 
between migration and AIDS/TB mortality in rural South Africa in the presence 
of other causes of death, between 2000 and 2011, and also categorising migration 
by duration away from home and duration since return. Also, how the burden of 
AIDS/TB mortality compares with deaths from other causes in relation to 
migration. This chapter is mainly for the presentation of the results while the next 
chapter will discuss the results and provide plausible reasons for the levels, trends 
and differentials observed in the risks reported.  
 
6.1 Competing risk of dying of AIDS/TB among migrants 
This section aims at answering the following question, “What is the relationship 
between migration and mortality caused by AIDS/TB in rural South Africa in the 
presence of other causes of death?” In this section, results are presented for 
different migration categories namely: return migrant (short - and long-term), in-
migrant (short- and long-term) with non-migrants included as a category for 
comparison. It is assumed that the migration and AIDS/TB relationship would 
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show differentials by sex. Therefore, the results are presented for males and 
females separately.  
 
Table 6.1 displays the results of AIDS/TB mortality among migrants of different 
categories using non-migrant as a reference group with a value one (1). The 
results derive from the Fine and Gray model which incorporates the impact of 
other causes of death. These results are displayed and labelled Model 1a, 1b, 1c 
and 1d in Table 6.1. The columns labelled Models 1a and 1c contain the results 
of modelling the relationship between migration and AIDS/TB death for male 
and female individuals but with no adjustment for additional explanatory 
variables. On the other hand, Models 1b and 1d control for the variables period, 
nationality, educational and socio-economic status. 
 
Furthermore, Table 6.1 reports the results in the form of sub-hazard ratios (SHR), 
p-value and 95% Confidence interval (95% CI) for male and female individuals 
separately. The sub-distribution hazard ratio (SHR) quantifies the relationship 
between migration and AIDS/TB mortality in the context of other causes of death. 
In the estimation of the SHR, other causes of death were included as competing 
risks in the analysis. The interpretation of the SHR is similar to that of the hazard 
ratio with a value of one for the reference group (e.g. non-migrants). For 
example, an SHR of 4.87 for short-term return migrant with non-migrant as the 
reference category implies that the return migrants have 4.87 times greater 
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chance of dying of AIDS/TB compared to the non-migrant. In case of a SHR of 
0.86 values for the return migrant, the risk would be interpreted as being 14% 
less than the risk for non-migrants. Another statistical measure reported in Table 
6.1 is p-value, which indicates the statistical significance of the SHR. In this 
study, an SHR estimate with p-value of less than 0.05 is considered to be 
statistically significant. The 95% confidence interval (CI) gives the range of SHR 
values with the chosen confidence threshold of 5%. 
 
The results that are shown in the second row of columns, titled Model 1a and 1b 
in Table 6.1, show that male short-term return migrants have significantly greater 
risk of dying of AIDS/TB death when compared to their non-migrant counterparts 
with an SHR of 5.19 (95% CI 4.44-6.06; P<0.001) and 4.87 (95% CI 4.14-5.72; 
P<0.001), before and after adjustment for other variables. The results for female 
short-term return migrants (second row of Table 6.1 under Model 1c and 1d) 
show an SHR of 5.55 (95% CI 4.76-6.48; P<0.001) before adjustment and 5.44 
(95% CI 4.64-6.38; P<0.001) after adjustment. The results for short-term return 
migrants are similar for females and males: the risk of dying of AIDS/TB is 
approximately 5 times that of non-migrants, independently of other covariates. 
These results are both statistically significant with p-values less than 0.001. 
 
It can be observed from the results that the SHR for a male short -return migrant 
versus non-migrants (i.e. 5.19) is less than the version reported for their female 
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counterparts versus non-migrants (i.e.5.55). A similar trend was observed after 
other independent variables were controlled for. Sub-hazard ratios for the short-
duration return migrants were similar for males and females.  
 
For male long-term return migrants (Table 6.1 third row of Model 1a column) the 
unadjusted SHR is 1.90 (95% CI 1.52-2.37; P<0.001), which implies that their 
risk of experiencing AIDS/TB mortality is two-fold that of non-migrants. The 
risk is also higher, and significant after adjustment for other factors (Model 1b: 
SHR of 1.80 (95% CI 1.43-2.26; P<0.001). With regards to the female long-term 
return migrants, similar pattern could be observed with SHR of respectively 1.98 
(95% CI 1.53-2.58; P < 0.001 unadjusted) and 2.06 (95% CI 1.57-2.70; P<0.001 
adjusted). The risk of AIDS/TB induced mortality is reduced by more than 60% 
as the duration of residence of the return migrants changes from short to long 
term. Also, it can be seen that the value of SHR of the male long-term return 
migrants went down from 1.90 to 1.80 while that of female went up from 1.98 to 
2.06 after controlling for the effect of other variables.  
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Table 6.1: AIDS/TB mortality risk in the presence of NCD, infectious and external causes of death, by sex 
 
 
 Male Female 
 
SHR P-value 95% CI SHR P-value 95% CI SHR 
P-
value 
95% CI    
Migrant Category              
Non-migrant 1.00     1.00     1.00     1.00     
Return-Migrant (Short-Term) 5.19 0.000 (4.44-6.06) 4.87 0.000 (4.14-5.72) 5.55 0.000 (4.76-6.48) 5.44 0.000 (4.64-6.38) 
Return-Migrant  (Long-Term) 1.90 0.000 (1.52-2.37) 1.80 0.000 (1.43-2.26) 1.98 0.000 (1.53-2.58) 2.06 0.000 (1.57-2.70) 
In-Migrant  (Short-Term ) 1.27 0.026 (1.03-1.57) 0.97 0.802 (0.76-1.23) 1.26 0.004 (1.08-1.48) 0.97 0.773 (0.82-1.16) 
In-Migrant  (Long-Term) 1.20 0.068 (0.99-1.45) 1.02 0.873 (0.83-1.25) 1.00 0.977 (0.86-1.16) 0.90 0.180 (0.78-1.05) 
                     
Nationality                     
South African    1.00           1.00    
Mozambican    0.95 0.468 (0.81-1.10)       0.76 0.000 (0.66-0.87) 
Educational Status                     
None    1.00           1.00    
Primary    0.80 0.019 (0.67-0.96)       0.66 0.000 (0.56-0.79) 
Secondary    0.55 0.000 (0.45-0.68)       0.58 0.000 (0.49-0.70) 
Tertiary    0.24 0.000 (0.17-0.36)       0.21 0.000 (0.15-0.31) 
Socio-economic Status                      
Quintile 1    1.00           1.00    
Quintile 2    0.97 0.719 (0.80-1.17)       0.85 0.054 (0.71-1.00) 
Quintile 3    0.95 0.639 (0.79-1.16)       0.73 0.000 (0.61-0.86) 
Quintile 4    0.80 0.034 (0.65-0.98)       0.69 0.000 (0.57-0.82) 
Quintile 5    0.65 0.000 (0.53-0.81)       0.52 0.000 (0.43-0.63) 
Period                      
2000-2003    1.00           1.00    
2004-2007    1.60 0.000 (1.37-1.87)       1.85 0.000 (1.60-2.13) 
2008-2011    1.16 0.079 (0.98-1.37)       1.15 0.082 (0.98-1.35) 
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Similar to the return migrants, the results for in-migrant was split into two 
categories based on their short- or long-term duration of residence. It is only the 
unadjusted models (fourth and fifth row, Model 1a and 1c, Table 6.1) that show 
significant SHR values of 1.27 [95% CI 1.03-1.57; P<0.001 unadjusted] for male 
and 0.97 [95% CI 0.76-1.23; P <0.001 unadjusted] for females . However, all 
effects disappear after adjustment for other covariates.  
 
Figure 6.1 summarizes the adjusted risk of AIDS/TB mortality among different 
categories of migrants by sex. In general, the chart reveals that the risk is 
concentrated among the return- migrants and that it reduces with duration of 
residence. 
 
The risk among the long-term return migrants versus non-migrants is lower than 
that of the short-term return migrants, as quantified by their respective SHRs. 
This is regardless of whether they are male or female. This implies that the short -
term return migrants are more at risk of AIDS/TB death in comparison with the 
other group of migrants. This result adds weight to the previous finding that 
migrants often return home to die when they are infected with HIV, to die of 
AIDS/TB (Clark, Collinson, Kahn et al. 2007, Welaga, Hosegood, Weiner et al. 
2009). Furthermore, it can be observed in the chart that the gap between short 
and long-term in-migrant is very small. This indicates that the risk of in-migrants 
dying of AIDS/TB is similar regardless of their short- or long-term duration of 
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stay within the study site. It interesting to note that the odds of dying of AIDS/TB 
in the presence of other competing causes for the category of return migrants is higher 
than that of the in-migrants regardless of their duration. 
 
 
Figure 6.1: Relative risk of a migrant dying of AIDS/TB in the presence of other causes  
 
 
6.2 Differentials in AIDS/TB mortality risk by period, citizenship, education 
and SES 
The impact of period, nationality, education and SES on the risk of male and 
female individuals experiencing AIDS/TB mortality, when other causes are 
considered, can be seen in Table 6.1. Relative to period 2000-2003, the risk of 
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dying of AIDS/TB increased significantly in period 2004-2007 for males 
(SHR=1.60 [95% CI 1.37-1.87; P < 0.05]) and females (SHR=1.85 [95% CI 1.60-
2.13; P < 0.05]) as shown in Model 1b and 1c. The observed increases came down 
in 2008-2011, though not significantly for male and females. Year 2004-2007 
was the period when people were more likely to die as a result of the disease.  
 
With regards to nationality, the risk of a female Mozambican national dying as a 
result of AIDS/TB mortality is lower than that of South African citizen at SHR 
of 0.76 (95% CI 0.66-0.87; P < 0.05). The differential risk is not significant for 
their male counterparts.  
 
On educational status, people with higher level of education are significantly less 
likely to die of AIDS/TB compared to those who reported none as their 
educational status. This is regardless of whether they are male or female, as 
shown Table 6.1. For instance, the individuals with primary educational status 
have significant and low risk ratio of 0.80 (95% CI 0.67-0.96; P< 0.05) and 0.66 
(95% CI 0.56-0.79); P < 0.05) for males and females of dying from AIDS/TB, 
when controlling for the other factors. Also, the same pattern can be observed for 
those with secondary level of education, as the risk became lower in relation to 
those without educational attainment with significant SHR of 0.55 (95% CI 0.45-
0.68; P <0.05) and 0.58 (95% CI 0.49-0.70; P<0.05) for males and females 
respectively. As expected, the higher the level of literacy the lower the risk of 
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contracting the disease and dying from it. This hypothesis is supported by the 
results of those with highest level of education (i.e. tertiary) which are significant 
as their SHR of 0.24 (95% CI 0.17-0.36; P < 0.05) for male and 0.21 (95% CI 
0.15-0.31; P < 0.05) for female remain the lowest. 
 
With regards to the Socio-economic Status (SES), it is shown in Model 1b and 
Id of Table 6 that risk of mortality from AIDS/TB reduces even in the context of 
other causes of death at higher levels of SES. It can be seen in the table that males 
with quintile 4 and 5 of SES are 0.80 (95% CI 0.65-0.98) and 0.69 (95% CI 0.57-
0.82) times less likely to die from AIDS/TB respectively in comparison with 
those in quintile 1. Similarly, Quintile 2 and 3, though not significant , indicate 
the same direction of relationship. Similarly, in relation to quintile 1, the risk of 
female individuals experience mortality due to AIDS/TB decreases as the quintile 
level goes up. For example, Model 1d of Table 6.1 display significant SHR 
exhibiting a downward trend of 0.73 (95% CI 0.61-0.86) for Quintile 3; 0.69 
(95% CI 0.57-0.82) for Quintile 4 and 0.52 (95% CI 0.43-0.63). There has been 
a debate about whether AIDS is a disease of poverty or whether being wealthier 
is associated with higher risk. Here we see a higher risk of AIDS/TB mortality in 
poorer households. 
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6.3 Competing risk of NCDs mortality among migrants  
Table 6.2 displays the results of dying from a Non-Communicable Disease for 
migrants compared to non-migrants in the presence of other causes, namely, 
AIDS/TB, other infectious diseases and external causes of death.  It is shown that 
in the study area where the respondents are faced with competing causes of 
mortality, the male short-term return  migrants are about three times more likely 
to die of NCDs (SHR=2.70 [95% CI 2.18-3.35; P<0.05] ) in comparison with 
non-migrants. This is before adjustment was made to the model for the other 
independent variables. After the adjustment, the estimated SHR declined to 2.67 
(95% CI 2.13-3.35; P <0.05), which indicates that the change in the risk of the 
disease category is minimal. For female short-term return migrants, the SHR of 
3.03 (95% CI (2.36-3.91; P < 0.05) and 2.92 (95% CI 2.24-3.80; P < 0.05) are 
reported before and after the adjustment respectively. The results imply that the 
chance of the female migrants, who returned back to the study area short time 
ago, of dying of from a non-communicable disease, is approximately three times 
the risk of a usual resident losing their lives due to the same cause.  
 
Table 6.2 reports a SHR of 1.42 [95% CI 1.08-1.87; P <0.05] for male long-term 
return migrants with no adjustment being made for the other covariates. The SHR 
stands at 1.38 [95% CI 1.04-1.84; P<0.05] after adjustment was made to the 
competing risk model for the other independent variables. These results indicate 
that the risk of death caused by NCDs among male migrants who returned a long 
time ago is greater than that of the left- behind residents. Although not statistical 
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significant, the same trend can be observed among their female counterparts, 
whose NCDs mortality risk is also higher than that of the non-migrants. The 
results of the other categories of migration i.e. short- and long-term in-migrant 
are not significant at the specified level.  
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         Table 6.2:  The mortality risk of NCDs in the presence of AIDS/TB, other infections and external causes of death, by sex 
 Male Female 
 Model 2a Model 2b Model 2c Model 2d 
 SHR P-value 95% CI SHR P-value 95% CI SHR P-value 95% CI SHR P-value 95% CI 
Migrant Category              
Non-migrant 1.00     1.00     1.00     1.00    
Return migrant (Short-Term) 2.70 0.000 (2.18-3.35) 2.67 0.000 (2.13-3.35) 3.03 0.000 (2.36-3.91) 2.92 0.000 (2.24-3.80) 
Return migrant  (Long-Term) 1.42 0.013 (1.08-1.87) 1.38 0.027 (1.04-1.84) 1.01 0.980 (0.66-1.54) 0.97 0.883 (0.63-1.48) 
In-Migrant  (Short-Term ) 0.85 0.327 (0.61-1.18) 0.64 0.034 (0.42-0.97) 0.88 0.376 (0.66-1.17) 0.70 0.037 (0.49-0.98) 
In-Migrant  (Long-Term) 0.84 0.239 (0.63-1.12) 0.88 0.404 (0.65-1.19) 0.85 0.173 (0.68-1.07) 0.85 0.176 (0.66-1.08) 
             
Nationality             
South African    1.00           1.00    
Mozambican    0.64 0.000 (0.50-0.80)       0.64 0.000 (0.51-0.80) 
Educational Status                
 
    
None    1.00           1.00     
Primary    0.63 0.000 (0.49-0.80)       0.70 0.004 (0.55-0.89) 
Secondary    0.59 0.000 (0.46-0.77)       0.73 0.023 (0.56-0.96) 
Tertiary    0.28 0.000 (0.16-0.49)       0.54 0.012 (0.33-0.87) 
Socio-economic Status                       
Quintile 1    1.00           1.00     
Quintile 2    1.00 0.995 (0.74-1.38)       0.90 0.439 (0.68-1.18) 
Quintile 3    0.92 0.580 (0.68-1.25)       0.66 0.005 (0.49-0.88) 
Quintile 4    1.14 0.388 (0.85-1.52)       0.86 0.304 (0.65-1.14) 
Quintile 5    0.95 0.731 (0.70-1.28)       0.69 0.018 (0.51-0.94) 
                
Period             
2000-2003    1.00           1.00     
2004-2007    2.02 0.000 (1.56-2.58)       1.28 0.034 (1.02-1.60) 
2008-2011    1.72 0.000 (1.38-2.29)       1.50 0.000 (1.21-1.87) 
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Figure 6.2 shows the graphical plots of the SHR values comparing the mortality 
risk NCDs across the categories of migrants. It can be seen that the chart shows 
risk patterns similar to the AIDS/TB mortality risks. All categories of migrant 
other than the short-term return migrant are neutral with respect to NCD mortality 
for both sexes. In other words, the risk of migrants who returned back to the study 
area short time ago is high compared to those who returned a long time before. 
Similarly, the risk of NCDs mortality is lower among the short -term in-migrant 
than the long-term in-migrant irrespective of their sex. However, these results 
are not statistically significant. 
 
 
Figure 6.2: Relative risk of a migrant dying of NCDs in the presence of other causes  
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6.4 Differentials in non-communicable diseases mortality risk by period, 
citizenship, education and SES 
In addition to providing results on the risk of migrants dying as a result of NCDs, 
Table 6.2 displays results on the differentials of dying due to NCDs by period, 
citizenship, education and SES. With period 2000-2003 being the reference group 
for the period variable, it can be seen that the risk of a participant dying as a 
result of NCDs was 2.01 [95% CI 1.56-2.58; P < 0.05] and 1.28 [95% CI 1.02-
1.60; P<0.05] for males and females respectively, in the period 2004-2007. While 
the differential mortality risk (SHR value) for males (SHR=1.78 [95% CI 1.39-
2.29; P < 0.05]) went up in the next period, i.e. 2008-2011, the reverse is the case 
for females (SHR=1.50 [95% CI 1.21-1.87; P < 0.05]) which went down in the 
same period. These results are statistically significant.  
 
With regards to the variation in the mortality of NCDs by nationality, the results 
show that Mozambicans are significantly less likely to die of NCDs when 
compared to South Africans. The sub-hazard ratio is the same for male 
(SHR=0.64 [95% CI 0.50-0.80; P < 0.05]) and female (SHR=0.64 [95% CI 0.51-
0.80; P < 0.05]).  On the divergence by educational status, the risk of male 
respondents with primary education (SHR=0.63 [95% CI 0.49-0.80; P < 0.05]) 
dying of NCDs is less than that of those who declared “none” as their level of 
education i.e. the reference group. The same pattern is shown among those who 
reported secondary (SHR=0.59 [95% CI 0.46-0.77; P < 0.05]) and tertiary 
education (SHR=0.28 [95% CI 0.16-0.49; P < 0.05]). It is interesting to note that 
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as the level of education increases, the risk decreases in relation to the reference 
category. The same trend is being portrayed among the female participants as 
their risk of NCDs death for all the categories of education status is less than the 
values those who indicated “none”. All the results are significant and they are as 
follows: primary (SHR=0.70 [95% CI 0.55-0.89 P < 0.05]); secondary 
(SHR=0.73 [95% CI 0.56-0.96; P < 0.05]) and tertiary SHR=0.54 [95% 0.33-
0.87; P < 0.05]). With respect to SES, it can be noted that only the differential 
mortality risk (SHR value) for SES quintile 3 for females is significant and 
implies that female respondents who report Quintile 3 as their SES level are less 
likely to die than those who reported Quintile 1, controlling for the other factors. 
For males, the fourth SES quintile has the direction of a wealth disadvantage for 
NCD mortality risk (controlling for the other factors) , but it has not reached 
significance. 
  
6.5 Competing risk of external causes of mortality among migrants  
The risk of both return migrants and in-migrants dying of external causes of 
death (e.g. accident, drowning, assault etc.) in the context of AIDS/TB, NCDs 
and other infectious diseases are displayed in Table 6.3. The remarkable results 
displayed for male short-term return migrant category are: SHR=6.88 (95% CI 
4.77-9.94; P<0.05 unadjusted) and SHR=8.78 (95% CI 5.86-13.16; P<0.05 
adjusted). The reported statistically significant results can be interpreted as 
migrants who returned back to the research area for a  short-term duration have 
between seven and nine times the risk of dying of external factors in comparison 
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with the non-migrants. The difference in the mortality risk between return 
migrants and non-migrants is high. However, the risk of death resulting from 
the same cause is lower among female short-term return migrants than their 
male counterparts. The reported risk for females is as follows: 4.92 (95% CI 
2.50-9.70; P<0.05). Similarly high differential risks were observed when 
adjustment was made for the selected covariates. The adjusted SHR for female 
is 4.97 (95% CI 2.50-9.89; P<0.05). It can be noticed that after the adjustment 
to other factors in the multi-level model the risk of death from external causes 
among male and female short-term return migrants went up. 
 
For male migrants with a long-term duration since return to their rural 
household, their differential mortality risk (SHR) is 2.77 (95% CI 1.62-4.71; 
P<0.05) and 3.63 (95% CI 2.07-6.35; P<0.05) before and after adjustment 
respectively. These high ratios suggest that male long-term return migrants 
possess approximately three to four times risk of dying of external factors in 
comparison with the non-migrants. The results of the remaining migration 
category are not statistically significant. Apart from the fact that females with 
secondary (SHR=0.37 [95% CI 0.17-0.80; P<0.05]) and tertiary (SHR=0.27 
[95% CI 0.08-0.93; P<0.05]) educational status are less likely to die when 
compared to those with no formal education, there is no evidence of 
differentials in the risk of death by external cause of death as the p-values of 
the covariates are not statistically significant.  
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For external causes of death to have a high difference between migrants and 
non-migrants in a rural household, in addition to the mortality experienced from 
accidents and injuries that occur in the local setting, there are also injuries that 
are life-threatening and occur to the people at their work place environment and 
the person returns to their rural household for care after the accident or injury. 
A large proportion of mortality from external causes comes from motor vehicle 
accidents.  
 
Figure 6.3 contains a diagrammatical display of the SHR values on the risk of 
migrants dying as a result of external factors. Again, the results point to the fact 
that the risk of mortality among short-term return migrants, in this case, external 
cause remains the highest among the specified category of migrants. There is 
the evidence of the SHR value among in-migrants going below one, which 
indicates that the risk of dying of the cause of death under consideration (i.e. 
external cause) is higher among non-migrants than the in-migrant regardless of 
their short or long-term duration. However, this result is not statistically 
significant. 
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 Table 6.3: Risk of external causes of mortality in the presence of AIDS/TB, NCDS and infectious causes of death, by sex 
 
 Male Female 
 Model 3a Model 3b Model 3c Model 3d 
 
SHR P-value 95% CI SHR 
P-
value 
95% CI SHR P-value 95% CI SHR P-value 95% CI 
Migrant Category              
Non-migrant 1.00     1.00     1.00     1.00     
Return-Migrant (Short-Term) 6.88 0.000 (4.77-9.94) 8.78 0.000 5.86-13.16 4.92 0.000 (2.50-9.7) 4.97 0.000 (2.50-9.89) 
Return-Migrant  (Long-Term) 2.77 0.000 (1.62-4.71) 3.63 0.000 2.07-6.35 2.41 0.102 (0.84-6.95) 2.42 0.105 (0.83-7.07) 
In-Migrant  (Short-Term ) 1.22 0.387 (0.77-1.93) 0.84 0.572 0.46-1.54 0.96 0.918 (0.44-2.08) 0.92 0.837 (0.41-2.07) 
In-Migrant  (Long-Term) 0.76 0.269 (0.47-1.24) 0.78 0.376 0.46-1.34 1.34 0.357 (0.72-2.50) 1.14 0.694 (0.60-2.18) 
             
             
Nationality             
South African    1.00         1.00   
Mozambican    0.79 0.203 0.55-1.13       0.81 0.454 (0.47-1.40) 
Educational Status    
   
      
   
None    1.00         1.00   
Primary    1.00 0.988 0.58-1.70       0.54 0.103 (0.26-1.13) 
Secondary    0.71 0.186 0.43-1.18       0.37 0.011 (0.17-0.80) 
Tertiary    0.54 0.106 0.25-1.14       0.27 0.038 (0.08-0.93) 
Socio-economic Status     
   
      
   
Quintile 1    1.00         1.00   
Quintile 2    1.09 0.746 0.65-1.81       0.75 0.514 (0.32-1.78) 
Quintile 3    1.00 0.992 0.59-1.68       1.00 0.998 (0.46-2.16) 
Quintile 4    1.16 0.570 0.70-1.92       0.99 0.983 (0.45-2.19) 
Quintile 5    1.22 0.441 0.73-2.05       1.27 0.552 (0.58-2.81) 
             
Period              
2000-2003    1.00      1.00   
2004-2007    0.98 0.919 0.69-1.40    1.72 0.096 (0.91-3.24) 
2008-2011    0.73 0.095 0.50-1.06    1.43 0.283 (0.75-2.74) 
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Figure 6.3: Relative risk of a migrant dying of external causes in the presence of other 
causes 
 
 
 
6.6 Competing risk of dying of other infectious diseases among migrant  
Table 6.4 provides the results on the risk of a migrant experiencing mortality 
that originates from other infectious diseases with AIDS/TB, NCDs and 
external causes of death in competition. For male short-term return migrants, p-
values of 3.67 (95% CI 2.52-5.35; P<0.05) and 3.43 (95% CI 2.33-5.05; P<0.05) 
were estimated before and after adjustment was made for other covariates 
respectively. These show that migrants who fall into this category possess about 
four times risk of experiencing mortality when compared to non-migrants. This 
risk increased significantly for their female counterparts. As displayed in the 
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table, the SHR for female short-term return migrants is 6.18 (95% CI 3.99-9.57; 
P<0.05) before adjustment, which indicates about 40.6% increase when 
compared to what was reported for males, i.e. 3.67. The SHR stood at 5.71 after 
the effect of other covariates was controlled for. This is 39.9% of the SHR value 
of 3.43 estimated for males. The risk of female short-term return migrants of 
dying of infectious diseases other than AIDS/TB is about six times the risk of 
non-migrants experiencing death due to the same cause-category. 
 
The risk of male long-term return migrants dying from other infectious diseases 
is nearly twice the risk of the same disease among non-migrants. The details of 
the mortality risk as quantified by their respective SHRs are as follows: 1.80 
(95% CI 1.07-3.05; P<0.05 unadjusted) and 1.65 (95% CI 0.96-2.83; P<0.05 
adjusted).  Similar levels of risk were estimated for the female long-term return 
migrants with the SHR of 2.31 (95% CI 1.10-4.84; P<0.05 unadjusted) and 2.09 
(95% CI 0.98-4.46; P<0.05 adjusted). 
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          Table 6.4: Risk of other infectious causes of mortality in the presence of AIDS/TB, NCDS and external causes of death, by sex 
 
 
 Male Female 
 Model 4a Model 4b Model 4c Model 4d 
 SHR P-value 95% CI SHR P-value 95% CI SHR P-value 95% CI SHR P-value 95% CI 
Migrant Category              
Non-migrant 1.00   1.00   1.00   1.00   
Return migrant (Short-Term) 3.67 0.000 (2.52-5.35) 3.43 0.000 2.33-5.05 6.18 0.000 (3.99-9.57) 5.71 0.000 (3.63-8.99) 
Return migrant  (Long-Term) 1.80 0.028 (1.07-3.05) 1.65 0.070 0.96-2.83 2.31 0.027 (1.10-4.84) 2.09 0.057 (0.98-4.46) 
In-Migrant  (Short-Term ) 1.07 0.809 (0.62-1.85) 0.59 0.178 0.28-1.27 1.10 0.718 (0.65-1.86) 0.90 0.724 (0.51-1.61) 
In-Migrant  (Long-Term) 1.46 0.100 (0.93-2.29) 1.42 0.143 0.89-2.28 1.41 0.111 (0.92-2.15) 1.36 0.168 (0.88-2.10) 
             
             
Nationality             
South African    1.00           1.00   
Mozambican    0.71 0.10 0.48-1.06       0.63 0.029 (0.42-0.96) 
Educational Status                
   
None    1.00           1.00   
Primary    0.65 0.05 0.42-1.01       0.67 0.133 (0.40-1.13) 
Secondary    0.52 0.01 0.33-0.83       0.58 0.030 (0.35-0.95) 
Tertiary    0.17 0.00 0.06-0.46       0.65 0.284 (0.30-1.43) 
Socio-economic Status                 
   
Quintile 1    1.00           1.00   
Quintile 2    1.40 0.19 0.85-2.32       0.55 0.039 (0.31-0.97) 
Quintile 3    0.79 0.41 0.45-1.39       0.75 0.283 (0.44-1.27) 
Quintile 4    1.43 0.15 0.87-2.35       0.80 0.365 (0.48-1.31) 
Quintile 5    1.09 0.76 0.64-1.83       0.49 0.019 (0.27-0.89) 
             
Period             
2000-2003    1.00           1.00   
2004-2007    1.56 0.05 0.99-2.46       1.54 0.087 (0.94-2.53) 
2008-2011    2.42 0.00 1.57-3.74       2.31 0.001 (1.43-3.72) 
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Table 6.4 also shows the risk of in-migrants dying of non-AIDS/TB death. The 
results displayed for all categories of in-migrants are not statically significant. 
Figure 6.4 depicts how the estimated SHRs vary by the four categories of 
migrant with the non-migrants as a comparative group. It can be seen that 
female short-term return migrants are the group with the highest risk of dying 
from other infectious diseases. For each migration category the mortality risk 
among females exceeds that of males. The male in-migrants who returned back 
on a short-term duration basis have the lowest risk, but this is not significant.  
 
 
Figure 6.4: Relative risk of a migrant dying of other infections in the presence of other 
causes  
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6.7 Differentials in mortality risk due to other infectious diseases by period, 
citizenship, education and SES 
Table 6.4 shows that males (SHR=2.55 [95% CI 0.99-2.45; P<0.05]) and 
females (SHR=2.31 [95% CI 1.43-3.72; P<0.05]) possess a significant greater 
risk of dying due to other infections in period 2008-2011 in comparison to those 
in the period 2000-2003. The SHR values for the second period, 2004-2007, are 
not significant. Furthermore, the risk of the nationals of Mozambique 
(SHR=0.67[95% CI 0.40-1.13; P<0.05]) experiencing death from other 
infectious diseases are less than that of the South Africans. However, this 
scenario is only applicable to females as the SHR value of males is not 
significant. 
 
The differentials in mortality risk by education status are shown in table  6.4, 
with male (SHR=0.51 [95% CI 0.32-0.81; P<0.05]) and female (SHR=0.58 
[95% CI 0.40-1.13; P<0.05]) having secondary level of education at the time of 
their death are less likely to have their lives terminated by the other infections 
compared to those with no education. This pattern holds for males and females 
with secondary education (SHR=0.17 [95% CI 0. 0.06-0.45; P<0.05] male). On 
socio-economic status (SES), it is shown that female with Quintile 2 possess 
lower risk of death due to other infection when compared to those in Quintile 1 
at SHR of 0.55 (95% CI 0.31-0.97; P<0.05). The SHRs of the other categories 
including that of male are not significant. The results presented and described 
in this chapter will be further discussed in the following chapter. 
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6.8 Comparing the Competing Risks of AIDS/TB, NCDs, External and Other 
infectious Causes of Death among Migrants 
 
This section compares the adjusted mortality risks of dying as a result of 
AIDS/TB, NCDs, external and other infectious causes of death among different 
categories of migrants. Specifically, it is geared towards addressing the second 
research question of this study, which is, “How does the relationship between 
migration and mortality caused by AIDS/TB in rural South Africa in the context 
of other causes of death compare with the relationship between migration and 
causes different from AIDS/TB”. This comparison use on the competing risk 
results presented for each cause of death category, in Tables 6.1 to 6.4. 
Furthermore, Figures 6.1 to 6.4 display graphically the competing mortality 
risks among different categories of migrants grouped by cause of death and sex.  
 
6.8.1    Comparison of differences in mortality risk among return migrants (short-
term) vis-à-vis non-migrants 
Short-term return migrants have higher mortality than non-migrants, whatever 
the four causes of mortality. As shown in Figure 6.5, the highest risk of death 
was reported among short-term male returnees who died due to external cause 
(SHR=8.78 [95% CI 5.86-13.16; P<0.05]). This is distantly followed by the risk 
of female death caused by other infectious diseases (SHR=4.97 [95% CI 2.50-
9.89; P<0.05]). The risk of death due to AIDS/TB took number three and four 
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position for female (SHR=5.44 [95% CI 4.64-6.38; P<0.05]) and male (4.87 
[95% CI 4.14-5.72; P<0.05]) respectively. Although the values of the risk 
reported for AIDS/TB short-term return migrants are quite high (i.e. more than 
five times that of the non-migrants), they are not as high as the version reported 
for male and female migrants who lost their lives due to external and other 
infectious diseases respectively.  
 
In comparing male AIDS/TB with external cause of mortality risk, it can be 
seen that mortality risks for both are significant at the specified level. Apart 
from this, the two causes have mortality risks that are much greater than of the 
non-migrants. However, the relative risk of dying due to external cause almost 
doubles that of AIDS/TB. This implies that for men the difference in relative 
risk for short-term return migrants as compared to non-migrants is greater for 
external cause than for AIDS/TB. A further exploration of the data as presented 
in Appendix 12 shows that external cause of death among this category of return 
migrant was mostly caused by assault and road traffic accidents. Unlike 
AIDS/TB, most deaths due external causes happened soon after return.  
 
Furthermore, when the competing risk of female short-term migrants dying of 
AIDS/TB is compared to external causes an opposite trend was noticed. Unlike 
the pattern observed for males for AIDS/TB versus external cause risk, it can 
be seen that for women the difference in relative risk for short -term return 
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migrants as compared to non-migrants is greater for AIDS/TB than for external 
cause. Additionally, gender divergence is pronounced in the distribution of the 
external cause death risk by sex. Figure 6.6 provides a graphical display 
showing the comparison of the mortality risk for AIDS/TB and external cause 
among the short-term return migrants. 
 
 
 
Figure 6.5: Relative risk of mortality among short-term return migrants compared to 
non-migrants by cause-category and sex 
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higher than the risk of the same group of migrants vis-à-vis non-migrants 
experiencing death resulting from other infectious diseases. This trend is 
anticipated as the AIDS and TB are perceived to be the largest killers when all 
the infectious diseases are considered. However, a different pattern was 
discovered for female migrants versus non-migrants dying as a result of 
AIDS/TB, which is lower than the infectious diseases. An further examination 
of the data shows that acute respiratory infection (including pneumonia) 
constitute the largest proportion of the infectious disease mortality as shown in 
Appendix 13. It appears that this disease is emerging as another major 
opportunistic infection of HIV especially among short-term migrant women.  
 
The male and female return migrants (short-term) NCDs mortality risks are both 
significant and greater than the version reported for their non-migrant 
counterparts who died of other causes. With SHR of 2.67 (95% CI 2.13-3.35; P 
<0.05) for male and 2.92 (95% CI 2.24-3.80; P < 0.05) for female, NCDs is the 
cause of death category that migrants are least prone to die from. The 
distribution of their risk between male and female are almost identical with the 
female short-term return migrants in this context showing little difference from 
their male counterparts. The NCDs, unlike the other cause-categories, is 
lifestyle-based and the risk can be increased by behavioural change towards 
eating more high-calorie foods and engaging less in physical activity. 
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Figure 6.6: Comparison of AIDS/TB and external cause risks (short-term return migrants versus Non-Migrants) 
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6.8.2    Comparison of mortality risk among return migrants (long-term) 
For the return migrants who returned back on long-term basis, a mortality risk 
pattern that follow the pattern displayed for short-term return migrants was 
noticed, though with low SHR values for the equivalent cause of death category 
as seen in Figure 6.7. Here, death due to external cause still has the highest SHR 
value of 3.63 (95% CI 2.07-6.35; P<0.05) for males. The value estimated for 
their female counterparts is not significant. The male SHR value is close to 60% 
reduction from that estimated for the short-term migrant versus non-migrants. 
This trend depicts an inverse relationship between duration of return and risk 
of death which means that as the duration of return of the migrants’ increases 
from short to long their mortality risks tend go down. The female and male risk 
of death due to AIDS/TB at 2.06 (95% CI 1.57-2.70; P<0.05) and 1.80 (95% CI 
1.43-2.26; P<0.05) respectively indicate approximately 60% reduction from the 
values reported for male and female short-term return migrants. However, a 
close distance between male mortality risk due external cause and other 
infectious disease was noticed unlike the results obtained for the short -term 
return migrants. The fourth most important risk is shown for male migrants who 
died of NCDs. The results of the other categories are not significant. 
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Figure 6.7: Competing relative risk of long-term return migrant mortality by causes 
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CHAPTER 7: DISCUSSION  
7.0. Introduction 
The results shown in this study are that in the rural northeast of South Africa 
migration is related to AIDS/TB mortality, but also to other causes of death. 
This chapter discusses the findings highlighted in the previous chapter. 
Specifically, the aim is to synthesise the results and provide plausible 
explanation for the observed trends and risks. Also, the findings will be 
compared with the results of previous studies and where possible to evaluate 
the findings and discover the emerging trends and dimensions. Using more than 
a decade of longitudinal data, i.e. between 2000 and 2011, this study has shown 
the fact that in the context of NCDs, external and other infectious causes of 
death, return migrants regardless of their classification are more likely to die of 
AIDS/TB, when compared to non-migrants and in-migrants. Hence, the at-risk 
group are the people who have been temporary migrants and have stopped 
circulating and returned back to the rural home.   
 
7.1 High risk of death due to AIDs/TB and other causes of death among short-
term return migrants 
This study shows that the mortality risk from AIDS/TB in the presence of other 
causes of death is more pronounced among short-term return migrants in 
comparison with non-migrants. The same pattern can be seen in other causes of 
death examined, namely, NCDs, external cause and other infectious diseases. It 
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has been established that male and female migrants who returned for a short -
term duration to their place of origin exhibits AIDS/TB mortality risk that is 
approximately five times greater than that of the non-migrants. For the other 
migration categories, the risk of one to two times that of their non-migrant 
counterparts is reported. An implication of the finding that migrants are more 
likely to die of AIDS/TB compared to non-migrants is that levels of mortality 
of non-migrants is lower, hence the epidemic is not as advanced in the rural 
based populations compared to the migrants, If both the migrants and non-
migrants had similar risks of mortality then the relative risk associated with 
short-duration return migration would be lower.  
 
For short-term return migrants who died of NCDs, the relative risk is 
approximately three times that of non-migrants for both males and females.  
Although the highest level of relative risk was reported among migrants who 
returned on short-term basis, the relative risk is closer to the risk level reported 
among the other categories of migrants which is around double that for the non-
migrants. For mortality due to external causes, short-term return migrants 
recorded the highest level of relative risk for  males and females having a 
relative risk that is nine and five times that of the non-migrants respectively. 
The same group of migrants possess the relative risks of dying of other 
infectious disease that are approximately three and six times the risk for non -
migrants. 
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This finding aligns strongly with the hypothesis that return migrants possess 
greater risk of dying of AIDS/TB when compared to the non-migrants. It is also 
commensurate with literature, where, for example, Clark, Collinson, Kahn et al. 
(2007) and Welaga, Hosegood, Weiner et al. (2009), show that the risk of 
AIDS/TB mortality among migrants who moved back to their rural households 
in two rural settings in South Africa is higher than that of the left -behind 
residents. A plausible explanation for this occurrence is that this category of 
migrants engaged in sexual risk behaviour at their place of destination. In 
addition, many of them likely did not go to or have access to health facilities to 
know their HIV status until the disease progressed to AIDS. This ultimately led 
them back to their rural homes to receive care as they became too sick to work 
and to support themselves. This has implication for their left - behind family as 
they have to bear the attendant consequences of losing one of their s ources of 
financial support and also have to take care of their loved ones.  It also implies 
a large gap between the migrants and non-migrants therefore the risk of AIDS 
deaths in the non-migrants must be low. 
 
Specifically, Clark, Collinson, Kahn et al. (2007) estimates a risk level of 
around two i.e. double the risk, for migrants who have recently returned home 
from being a labour migrant. However, this risk has grown over the years as the 
present study estimates the risk to be six times higher. Regardless of the 
difference in the period of analysis, it can be said that the higher mortality risk 
reported among short-term return migrants in this study can partly be at tributed 
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to the analytical method used in this study where provision is made for other 
causes of death.  A migrant can die of causes other than AIDS/TB, hence, the 
key feature of this study is to adopt a competing risk method of data analysis to 
better estimate the relative risk of AIDS/TB mortality that incorporates the 
probability of migrants dying of other causes.  
 
Moreover, there is the indication that the relative risk has come down as a result 
of antiretroviral drugs becoming available on a large scale in the later period of 
the analysis. It is not clear whether access to ART differs by migration status 
and this can be a subject for further research. The study made provision for the 
effect of period in the analysis by distributing the values of the period variable 
into the following categories: 2000-2003, 2004-2007 and 2008-2011. The 
evidence emerging from this study is that the risk of death reported in period 
2008-2011 is less than the version estimated for period 2004-2007 signifying a 
downward trend in the risk. This lends credence to the following hypothesis, 
“The competing risk of AIDS/TB mortality will go down overtime as the 
antiretroviral drugs becomes available”. Given the homogeneity of the South 
African return migrant population as evidenced by the two studies conducted 
Clark, Collinson, Kahn et al. (2007) and Welaga, Hosegood, Weiner et al. 
(2009) cited above, there is the possibility of obtaining similar results , if this 
study is replicated in other rural areas of South Africa.  
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7.2 Low risk of AIDS/TB mortality among long-term return migrants 
This study has shown that long-term return migrants have a risk of mortality 
from AIDS/TB that is greater than that of the non-migrants. Based on the 
assumption that this category of migrants was not very sick at the time of their 
return back to their place of origin, unlike the short-term return migrants, it is 
expected that after a long period since return migration living with their 
previously left-behind family members and home community, that the AIDS/TB 
mortality risk of these returned would be closer to the risk for non-migrants, 
but this is not the case. This can be for the following reasons. It is highly 
possible that this group of migrants acquired the disease prior their return back 
to their rural homes without their knowledge, given the pre-symptomatic period 
of the illness. Then the symptoms started to manifest in later years. The 
association of AIDS/TB mortality of long-duration return migrants with the 
onset of AIDS symptoms after some years cannot be examined right away with 
this dataset but it would be a good question to explore if it could be known what 
is the HIV status of the respondent as at the time of their return. This could be 
an important area for further study. 
 
Since the migrants’ previous exposure may have AIDS/TB mortality 
implications many years after returning back to their place of origin, it follows 
that that risk of the disease currently reported among short-term return migrants 
may remain high in the longer term. This can be anticipated by the fact that 
migrants are not taking necessary precaution to avoid contracting the disease , 
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which the Health Belief Model theory would have predicted, . Another factor 
that can lead to high levels of HIV prevalence is that the cure for HIV  remains 
elusive and the antiretroviral palliative therapy has become widely embraced 
by the population including the migrants.   
  
7.3 Minimal exposure of in-migrants to the risk of AIDS/TB mortality  
Unlike short- and long-term return migrants, in-migrants, regardless of the 
duration since in-migration, have certain levels of mortality risks that are not 
too different from that of non-migrants. The difference observed for short- and 
long-term in-migrants became non-significant when controlling for other 
explanatory variables. This indicates the absence of significant difference 
between first time in-migrants and non-migrants. This result supports the 
hypothesis that AIDS/TB mortality risk of first time in-migrants does not differ 
significantly from that of the non-migrants. The in-migrants are not a high risk 
group when it comes to the relationship of migration to AIDS/TB mortality in 
rural South Africa. This can be ascribed to the fact that first -time in-migrants 
have a greater tendency to conform to the behaviour and lifestyle of their host 
communities, including their norms and values. The distance travelled by short-
term migrants is shorter than for labour migrants. The socio-cultural context 
from which the in-migrants originate is different from the return migrants which 
mostly return from urban and peri-urban areas.  
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In general, life in this rural setting is modest, as the main livelihood objective 
of its dwellers is to meet their basic needs such as food, clothing and shelter. 
The rural residents exhibit a certain level of homogeneity in terms of their 
socio-economic status, with evidence of remittance making a difference in the 
lives of families with labour migration (Collinson 2009). Employers of labour 
are often scarce in the rural areas and the motivation for migration can be 
something other than employment e.g. marriage for women. Marriage was 
identified by Collinson, Tollman, and Kahn (2007) in their study on migration, 
settlement change and health in post-apartheid South Africa as the main reason 
why people, especially women,  move into the study area. It is a tradition for a 
woman to relocate to their husband’s place of residence at the onset of the 
marriage. In addition to marriage, Crush, Frayne, and Grant (2006) noted a 
move into a new dwelling unit is another motive for in-migration. They also 
recognised that moving in to stay with another member of extended family is 
another reason for migration. The different geographies of migration are 
associated with different reasons from migration and show a corresponding 
difference in risk related behaviour. This results in different mortality levels 
associated with the different types of migration.  
 
 
7.4 Differential in male versus female mortality of AIDS/TB 
The results portray a convergence rather than divergence in the AIDS/TB 
mortality relative risk for male migrants versus female migrants across the four 
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migrant categories. This suggests that they possess similar levels of migration 
exposure, and may experience similar behavioural modification that leads to 
mortality risk. In the past, the migration was more prevalent among males. 
However, this pattern is changing as an increasing numbers of female becoming 
parts of the labour force (Collinson, White, Bocquier et al. 2014, Lurie and 
Williams 2014, Collinson 2010). Hence, the concept of migrant selectivity by 
sex is seemingly being challenged in this context. The male-female rate of out-
migration computed for individuals aged 20-69 years by 12 year period, as 
shown in  Figure 5.2, shows that as time progressed the gap in migration 
prevalence between the two genders  is closing. In future, it is not impossible 
that these rates will overlap.  
 
7.5 Impact of socio-political environment 
Migration itself is a structural issue, especially bBlack African labour migration 
from rural parts of South Africa, which is the main issue highlighted by this 
thesis. The political and industrial incentives of the apartheid regime created 
the ‘homelands’ whereby densely settled Black African populations were forced 
to live and migrate long distances to a workplace. The social structure of this 
migration is such that particular risks emerge, e.g. the risk of extra marital 
partnerships, and risky sexual behaviour, i.e. not using condoms for protection. 
Secondly, when labour migrants get sick they are far from home and more than 
likely to return home for care and eventually to die there. This has led to the 
situation highlighted in this study whereby return migration is highly associated 
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with increased levels of mortality, from AIDS/TB, but also from non-
communicable diseases, other infectious diseases and external injuries. The 
risks that arise from specific behaviours are different for different causes of 
death, i.e. risky sexual behaviour does not necessarily change the risk of dying 
from external causes or non-communicable illness. Yet, for all the causes of 
death examined, with fine-grained longitudinal data, the mortality risks for 
short-term return migrants was higher than for non-migrants. The study 
therefore supports the social constructivist paradigm that social structures 
create a health risk associated with migration, rather than individual behaviour 
alone. 
 
Shifting the focus from individual behaviour to the social structure, as 
recommended by Parker (2001), implies tackling structural interventions as 
well as individual. This means making sure that migrants are not systematically 
excluded from health promotion and risk-prevention campaigns, and crucially, 
making sure that health care options are available for labour migrants near their 
workplace. 
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CHAPTER 8: CONCLUSION AND RECOMMENDATION 
8.1 Conclusion 
Previous studies on the health implications of migration were more concerned 
with the association of HIV infection with migration rather than the mortality 
risk. In this study, the main objective has been to understand the relationship 
between migration and AIDS/TB mortality in the context of other causes of 
death in rural South Africa between 2000 and 2011. The analysis has been 
tailored towards addressing the three research questions separately for male and 
female using Fine and Gray (1999) model, which is a competing risk analysis 
technique. In the course of addressing the research objectives and questions, 
migration was divided into two categories namely: return-migration and in-
migration with further divisions being made by splitting the two categories into 
two to accommodate the short or long-term duration of migration.  
 
The first question is, “What is the mortality risk of dying from AIDS/TB among 
migrants in rural South Africa in the presence of other causes of death?”  The 
overall answer to this question is that in the context of other causes of death 
migration is associated with a risk of mortality from AIDS/TB that is greater 
than the risk for non-migrants. Mortality risk is especially pronounced among 
the short-term return migrants in comparison to other categories of migration. 
There is no evidence of disparity in the finding by sex.  
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With respect to the second question, “How does the relationship between 
migration and mortality caused by AIDS/TB in rural South Africa in the context 
of other causes of death compare with the relationship between migration and 
causes different from AIDS/TB?” The answer is that, in general, male and 
female migrants show a relative risk of dying from external causes and other 
infectious diseases that is higher than for AIDS/TB. This scenario is peculiar to 
the return migrants as the results of the in-migrants are not significant. 
 
“What are the possible predictors of the relationship between  migration and 
AIDS/TB in the presence of other causes of death?” The time period is one of 
the predictors of the relationship between migration and AIDS/TB mortality 
with the results suggesting a decline in the mortality risk towards the end of 
analysis period i.e. 2008 to 2011. This predictor is relevant to the study 
participants who died as a result of AIDS/TB, NCDs and other infectious 
diseases. Nationality is also a determinant of the relationship and it is applicable 
to those who lost their lives due AIDS/TB (female only), NCDs and other 
infections (female). In summary, the relative risk of a South African dying is 
greater than that of the Mozambicans. Educational status is a predictor and it 
relevance cuts across virtually all the causes of death. The dominant pattern that 
is revealed in this context is that the higher the level of education, the lower the 
risk of death due to any of the four causes. The predictive impact of SES can 
only be felt among the respondents whose death was due to AIDS/TB and NCDs 
(female only). This effect is minimal among those in the highest SES quintile.  
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8.2  Implications and recommendations 
8.2.1 Unabated labour migration will keep fuelling mortality  
With circular labour migration in South Africa showing no evidence of 
declining and with the attendant mortality risks due to AIDS/TB and other 
causes, there is no doubt that migration will remain an important factor when it 
comes to controlling mortality in South Africa. Labour migration in the country 
mostly takes place from rural to urban or semi-urban areas. Mining is no longer 
the key driver of migration that it was in the Apartheid era. Furthermore, 
infrastructure has seen significant improvements in the rural areas. The fact is 
that there are many people in the rural possess certain features that may them 
eligible to migrate. And, this is a testament to the concept of migrant selectivity, 
which posits that "migrants are not a random sample of the population at their 
place of origin" (Hervitz 1985).  Thus, the government can capitalise on the 
availability of these infrastructural improvements by identifying goods and 
services that are in demand by the rural dwellers and introduce incentives for 
industries to be setup in the rural areas. This may eventually reduce such 
extensive movement of people to distant places to work and provide 
employment in rural areas (Bouare 2007). 
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8.2.2 High mortality risk implies the absence of community level social control 
in the migrants place of destination 
One source of disparity or divergence in mortality relative risk among in-
migrants vis-à-vis return migrants is the place they move to, that is their socio -
cultural context. The exposure of in-migrants to AIDS/TB other illnesses that 
can cause mortality is lower because they move to rural area where there is 
certain level of community social control.  The notion of “distruption” does not 
play significant roles in their move as they are likely to  move for reasons other 
than employment. Hence, there is the possibility of them moving with their 
partners as discussed earlier in this thesis.  On the other hand, the inadequacy of 
community level social control results in high risk of mortality among return 
migrants. Wolffers, Fernandez, Verghis et al. (2002), expresses that 
“community level social control is dependent on how well people know each 
other, how close the community is and the repercussions of deviant behaviour”. 
These characteristics may be reduced for labour migrants, who also have a high 
probability of migrating without their normal sexual partners.  
 
Here, it is seen that the Health Belief Model, which states that people "desire 
to avoid illness or, if ill, to get well; and have  beliefs that a specific health 
action will prevent or ameliorate illness" (Janz and Becker 1984) does not fully 
hold as the circular labour migrants make little or no efforts to void HIV related 
illness. Of course, it is believed that there sexual risk behaviour that their action 
might have either being controlled by themselves or community as postulated 
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by the locus of control theory (Rotter 1975). Nonetheless, the other part of the 
Health Belief Model (i.e. people desire to get well) holds because there is the 
evidence that the migrants often return when ill to seek care from their left -
behind family members. 
 
8.2.3 Disease induced migration create burdens on the health facilities in the 
rural area 
The thesis describes how  illness due to HIV can be a determinant of people 
moving back to their rural homes  to receive familial and medical support 
(Clark, Collinson, Kahn et al. 2007, Welaga, Hosegood, Weiner et al. 2009, 
Vearey 2011).  This morbidity-induced migration creates an unplanned for 
burden not only for the left-behind families who may lose the migrant 
remittance, but also for the health care facilities in the rural area.  Unlike in the 
urban area, the health care facilities such as hospitals, clinics and health centres 
in rural areas face a number of particular challenges. Chief among the problems 
is the inadequacy of health care professionals such as doctors and nurses, who 
may prefer to work in the urban areas (Kotzee and Couper 2006). This is 
compounded by the fact that ill migrants are returning home to use the health 
care resources planned for permanent rural dwellers. The migrants may hav e 
been originally “budgeted” to be part of the urban population. Therefore, the 
rural health authorities should make provision for migrants returning home sick. 
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8.2.4 Intervention programmes need to recognise labour migration 
With short-term labour migrants being a high risk group, the success of 
intervention programmes addressing the problem of HIV infection and the 
resultant mortality implication, such as treatment as prevention programmes, 
can only be guaranteed by recognising the risks incumbent on thi s group of 
people. 
 
Bärnighausen, Tanser, and Newell (2009) in their study of the lack of a decline 
in HIV incidence in rural communities, between 2003 and 2007, highlight the 
failure of  various intervention programmes aimed at  reducing the rate of HIV 
infection due the fact that such programmes did not reach the target  group. 
Labour migrants may not know their HIV status until it is too late. This could 
be responsible for them dying on a short-term basis after returning home, as 
shown in this study. Hence, in rolling out treatment as prevention programme 
on a large scale by the South African Department of Health or other non-
governmental institutions, migrants could be a main target group. An electronic 
linkage system should be put in place to monitor not only their initiation and 
adherence to medication but also their residence at any point with the country 
throughout the country. This is to ensure the health centres at their place of 
destination can be able to access their records and ensure continuity of care.  
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8.3 Frontiers for further research 
Having explored the relationship between migration and mortality due to 
AIDS/TB and other causes of death, it is important to suggest frontiers for 
further research, which originate from the limitations of this study. One such 
shortcoming is the unavailability of data on the HIV status of the return 
migrants as at the time of coming back to their place of origin. This study 
employed a novel approach to investigate AIDS/TB mortality, while making 
provision for other causes of death; however, future research could collect data 
on the HIV status of the migrants at the time of their return to better understand 
the impact of their exposure to the prevailing condition at their place of origin.  
. 
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Appendix 8: Dissemination of findings: conferences and publications  
S/N Conferences/ Workshop Date Title  Outcome 
1 Population Association of 
America, San Francisco, USA.  
3rd-5th May, 2012 Competing Risk 
Approach to 
Studying AIDS/TB 
mortality 
Consequence of 
Migration 
The paper was presented 
at the conference and 
valuable inputs were 
received. 
 
2 Population and Development: 
New Approaches to Enduring 
Global Problems, Brown 
International Advanced 
Research Institutes (BIARI), 
Brown University, Providence , 
USA 
9th-23rd, June 2012 License to Move: 
Longitudinal Study 
of Migration and 
its relation to 
AIDS/TB 
Mortality in Rural 
South Africa 
The paper was presented 
at this workshop and 
valuable inputs were 
received. 
 
3 27th Population conference of 
International Union for the 
Scientific Study of Population 
(IUSSP), South Korea.  
 
26th-31st August, 
2013 
The Relationship 
between AIDS/TB 
Mortality and 
Migration in the 
Context of Other 
Causes of Death in 
Rural South Africa 
The paper was presented 
at the conference and 
valuable inputs were 
received. 
 
4 Wits Demography Popstudies 
Mini Conference 2015, 
University of the 
Witwatersrand, Johannesburg, 
South Africa 
25th-26th 
November, 2015 
Longitudinal Study 
of Migration and 
its relation to 
AIDS/TB 
Mortality in Rural 
South Africa 
The paper was presented 
at the conference and 
valuable inputs were 
received 
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Appendix 9: Relative risk of a migrant dying of NCDs in the presence of other causes 
(Unadjusted) 
 
 
Appendix 10: Relative risk of a migrant dying of external causes in the presence of other 
causes (unadjusted) 
0,0
1,0
2,0
3,0
4,0
5,0
M
ale
Fe
m
ale
M
ale
Fe
m
ale
M
ale
Fe
m
ale
M
ale
Fe
m
ale
SH
R
 
Sex
Upper CI Lower CI SHR
Short                                  Long
Return migrant
Short                                  Long
In-migrant
0,0
2,0
4,0
6,0
8,0
10,0
12,0
14,0
16,0
M
ale
Fe
m
ale
M
ale
Fe
m
ale
M
ale
Fe
m
ale
M
ale
Fe
m
ale
SH
R
 
Sex
Upper CI Lower CI SHR
Short                                  Long
Return migrant
Short                                  Long
In-migrant
241 
 
Appendix 11: Risk of a migrant dying of other infection in the presence of other causes 
(Unadjusted) 
 
 
Appendix 12: Death due to external cause of death 
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Appendix 14: Abridge of version of the stata syntax 
stset EventDate if resi==1, id(Id) failure(CoD==1) origin(timeDoB) time0(datebeg) 
scale(31557600000)                      ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ ‒ Stata (s1) 
stset: A syntax that alerts the program that it is about to process a time-to-event dataset 
EventDate: A variable that refers to the date that an event occurred  
residence: A variable that captures the residence criteria with 1 indicating resident and 
0     indicating the non-resident. 
id: A syntax acting as a container for the Id i.e. identifier of the respondents.  
failure: A syntax, which holds the occurrence of the specified event of int erest  
CoD: Cause of death variable with value 1 indicates AIDS/TB death  
origin: This syntax holds the start date of exposure of the respondent.   
DoB: Date of birth variable 
time0: A syntax holding the start of an event 
datebeg: Variable that indicates start of a residence e.g. in-migration 
scale: stata command making the records to be in date unit of interest e.g. year  
31557600000 : This is a year in milliseconds specified to scale the results back to 
years. 
 
xi: stcrreg i.xMigStat i.PPeriod1 … if Sex==1, compete(CoD==2 3 4 5) iter(3)  . ‒ ‒ ‒ ‒ ‒ - Stata (s2) 
xi: syntax telling stata that categorical variables are involved 
stcrreg: syntax signifying the Fine and Gray model  
i.xMigStat i.PPeriod1: The independent variables with “i.” indicating the categorical variables 
if Sex==1: A conditional statement syntax when sex==1 
compete: A syntax holding the competing causes of death variables only 
CoD==2 3 4 5: competing causes of death categories excluding “1” i.e. AIDS/TB 
iter(3): A syntax for the number of times iteration should be done  
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